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Get the Worlds News by Wireless| 


Every Home Can Listen-in with a 


Simple Radio Outfit ~ See Page 21 


_ Useful Things toDo With Tools = Japan's New Naval Monsters. 
NOVEMBER 200 New Practical Inventions 25 CENTS i 























“HE WHO LOOKS BEFORE HE LEAPS BUILDS OF CYPRESS AND BUILDS FOR KEEPS.” 


REPAIR NOW WITH CYPRESS 


AND NEVER HAVE TO REPAIR AGAIN! 


“Too bad ‘the Wood Eter- 


nal’ wasn’t used at first. Then we 
wouldn’t be bothering with this fix- 


ing up job.” 


True enough, 
“it’s the frequent re- 
pair bills that ea 
the little holes in 
the bank account.” 









CYPRESS 
REPAIRS 
WILL STOP 
THIS 
NIBBLING 


Why notstop them? 
“Build of Cypress and You Build But Once” 


but be sure you get the genuine 
“THOS WATISRY 


‘*Of Course”’ C Y ~ < FE SS **Of Course”’ 
“THE WOOD ETERNAL’ 


and be sure it is “‘thoroughbred” lumber, whose 
superior manufacture is attested by the famous 
Cypress trade-mark shown below. Look for it 
on every board or bundle. Insist on identified 


responsibility. It means “double your lumber 
money’s - worth.” 


It is possible that we might have a booklet you 
could use to advantage—we have 43 of them in the 
Cypress Pocket Library. Some have plan-sheets— 
big and practical and artistic—and exclusive—and 
they cost us something—you nothing. Volume One 
contains the list. Also what the Government of the 
U.S.A. says about Cypress, “the Wood Eternal.” 
Our address is below. What is yours? Is it all 
right to ask? 


All-round Helps Department 
Southern Cypress Mfrs. Association 


1249 Poydras Bidg., New Orleans, La., or, 1249 Graham Bidg., Jacksonville, Fla. 











INSIST ON TRADE-MARKED CYPRESS AT YOUR LOCAL LUMBER Ss c 


DEALER’S. IF HE HASN’T IT, LET US KNOW IMMEDIATELY - = 
‘Tase Mean Ree U.S. Par Ores, 























THINGS YOU 
NEED TO KNOW 


Fascinating Features in the 
next issue of Popular Science 
Monthly 


VERY well-informed man in 


America will want the news of | 


some of the year’s most interesting 
scientific achievements, described in 
the December issue of Popular Science 
Monthly. 

You will find in the December issue 
scores of fascinating bits of new 
knowledge which will make just so 
many essential paving-blocks in the 
road to your own success. 

Here’s a glance at some of them: 


Men Who Made Millions in Radio 


A story of how you can get in at the 
start on the infant game of wireless 
operating, and of what chances it will 
bring you for adventure, success, 
travel, and wealth. Read about men 


who started as office boys, and now, , 


in their thirties, are millionaires. 


Mapping Up the Last Unknown 
Corners of the Earth 


Do you realize that explorers this year 
have initiated the greatest period of 
exploration the world has ever 
known? Do you know that when 
the present era of discovery is over, 
the earth’s surface will have practic- 
ally no unprobed secrets, and ex- 
plorers will have to turn to the moon 
to seek really new adventures? Read 
in the December issue the story of 
where intrepid explorers are going this 
year, and of what they hopetodiscover. 


Night Travel in Pullman Buses 


The most extraordinary motor news 
of the year concerns the new Pullman 
autobuses, which have been tried out 
for intercity travel. A remarkable 
article in the December issue gives 
the first picture to the American pub- 
lic of what overnight transportation 
between cities will be like when the 
sleeper-bus systems are perfected. 


The New Car Has Its Say 


In this, the November number, you 
will find the first part of a remarkable 


| debate on the question, “‘Shall I Buy 


a New or a Used Car?” The argu- 
ments brought forward on page 34 
of this issue in behalf of the used car 
will be answered next month by an 
expert, who defends the new car. 


Wireless Warfare Next 


If there is another war, just what will 
its battles look like? The disarma- 
ment conference, soon to be held in 
Washington, has set all mankind to 
thinking about the _ staggering 
methods of slaughter with gas and 
machinery which will inevitably char- 
acterize another international con- 
flict. Actual pictures of these meth- 


ods will be one of the most significant . 


and startling features of the next issue 
of Popular Science Monthly. 
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How | Listen In on the World by Radio 


New, low-priced receiving-sets now bring 
amazing wireless adventures to every home 


P to the instant 
when I thrust a 


wire into the air 


By Armstrong Perry 








and pulled down some- 
body’s jazz, I thought 
wireless was something 
like a fire extinguisher 
or a lifeboat—an emer- 
gency apparatus for a 
ship to use in case of 
accident, but of no im- 
mediate use to ordinary 
folks like myself. 

My great awakening 
to the romance of radio 
came when a friend of 
mine, who had the wire- 
less hobby, urged me to 
purchase a cheap re- 
ceiving-set. at an electric 
supply store. 





Wake Up to Wireless! 


Do you realize that the use of radio out- 


fits for entertainments in the home is 
spreading through America like wildfire? 


Do you know that there are nearly half 


a million wireless fans in the country 
today and that the thing is only started? 


If you aren’t awake yet to the recreation you 


can get from a wireless receiving set—the 
concerts, dance music, news, and public 
speeches it will bring you—this article by 
Armstrong Perry will prove unusually fas- 


cinating to you—The Editor. 

















‘‘What is the simplest 
wireless outfit that I 
can hear something with?” I 
asked. He surprised me with 
his answer. 

“The simplest receiving-set 
consists of an aerial, a detector, 
a phone shunted around the 
detector, and a ground-wire.” 

Except for the meaning of 
the words “‘aerial,”’ ‘‘detector,”’ 
and “ground-wire,”’ I under- 
stood him perfectly. 

Seeing that I was in doubt, 
he went on to explain that 
wireless messages come 
through the air in electrical 
waves like ripples on a pond. 
The aerial, he said, was a wire 
put up in the air. The elec- 
trical waves washed against it 
and some electricity trickled 
down to the detector. The de- 
tector, according to him, was 
a valve which let electricity go 
through in one direction but 
not in the other. The “juice” 
gathered by the aerial from 
the passing electrical waves 














When the coil of 
wire in my hand 
touched the metal 
pipe, I nearly 
jumped out of my 
shoes, for right at 
my ears I heard— 
jazz! 

















































































































was alternating current 
—called ‘‘a. c.”’ for short. 
It changed its direction 
of motion more times a 
second than the needle 
on a_ sewing-machine. 
But the detector changed 
the current so that it 
went into the telephone 
in spurts, always moving 
in the same direction, 
like steam from an en- 
gine exhaust-pipe. That 
was plain enough. 

Then he went on to 
add that all I had to 
do to shunt the phone 
around the detector was 
to hitch one of the two 
loose ends of the phone 
cord to one binding-post 
of the detector and the 
other loose end to the 
other binding-post, and 
that I was then to hitch 
one binding-post of the 
detector to any con- 
venient water-pipe by 
the shortest practicable 
piece of wire. This was 
my ground-wire. The 
aerial wire was to be 
hitched to the other 
binding-post, and then I 
should be all set to re- 
ceive messages. This 
made two wires attached 
to each binding-post of 
the detector of the wire- 
less apparatus. 

The only adjustment 
I should have to make 
was on the detector. In 
this piece of apparatus 
the tip of a small wire 
rested on the polished 
surface of a piece of 
galena, or lead ore. The 
galena, he said, was 
more sensitive in some 








spots than in others, just as a person 
is more ticklish on the bottoms of 
his feet than elsewhere. If what I 
heard was not loud enough, he said I 
should have to move the wire till I 
found a tickle spot. 

Within a few days after this con- 
versation, I took home a complete 
radio receiver which had cost me only 
a few dollars. On my way home I 
began to feel ridiculous. Why should 
I, who knew nothing about 


music, sometimes voices, but more 
often the dots and dashes of the inter- 
national Morse code. These, of course, 
were unintelligible to me, and yet as 
time went on, certain combinations 
began to have a familiar sound. At 
nine-thirty every evening some station 
sent some sort of a message very slowly 
and distinctly. It occurred to me that 
I might copy it down in dots 

and dashes and later translate 





such a mysterious and tech 

nical thing as wireless, ex- 
pect that I could: pick up 
messages from the air with a 
cheap outfit not much bigger 
than a baseball? However, 
that evening I brightened up 
the water pipe with a file, 
wrapped several turns of the 
ground-wire around it, fas- 
tened it tight, and dropped 
on a bit of solder melted 
from anoldtincan. Thenl 
stapled the wire to the mop- 
board and brought the end 
up to the table where my 
detector and phone lay. 
There I made the connec- 
tions according to instruc- 
tions and put the receivers 
on my head. 

With one end of the aerial 
wire attached to the detector, I stepped 
out on to my sleeping-porch with the 
coil. While figuring out where to 
anchor the outer end, I put up my 
hands to take hold of the galvanized- 
iron pipes that supported the canvas 
roof. When the coil of wire in my 
hand touched the metal pipe, I nearly 
jumped out of my shoes, for right at 
my ears I heard—jazz! That radio 
outfit couldn’t wait for me to get the 
aerial up! It was using the porch 
frame. 

In the days that followed I spent 
hours listening in. Sometimes I heard 




















This small receiving-set, typical of out- 

fits costing from $10 to $15, consists of a 

tuner, a detector, and one phone. It is 

said to have a telegraphic code range of 

several hundred miles, depending on 
local conditions 








Laurence M. Cockaday, amateur wireless operator of New 
York, conducting a concert that reaches an audience esti- 
mated at from 100,000 to 150,000 people. 
been heard all over the eastern half of the continent, as far 


south as Cuba and 800 miles out at sea 


it by referring to a copy of the code, 
which had been given to me when I 
purchased my outfit. 

I tried the stunt one night and man- 
aged to translate this message: 

“QST QST QST de NAH NAH 
NAH. 

“Amateur Broadcast: If you are 
interested in this broadcast, please 





After graduating from the beginners’ 

class, the radio fan may want this 

more expensive short-wave regenera- 

tive receiving-set, with its wave length 

of 180 to 700 meters. Sets of this type 
retail fer about $125 


advise by mail, United States Navy, 
Radio Amateur Bureau, New York.” 

At once I wrote a letter saying that 
I was very much interested. In reply 
I received a request to answer on an 
enclosed blank certain questions about 
myself and my station and a promise 
that on receipt of the information the 
Navy would send me a copy of certain 
secret codes used in sending out mes- 
sages for amateurs. 

Promptly complying with the re- 
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His concerts have 
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quest, I was given a number as a regis- 
tered amateur and I soon began to 
recognize certain letters so readily 
that I could write them immediately, 
without going through the slower 
process of setting down dots and 
dashes and translating them later. 
Secret codes are made by substituting 
certain letters for others. For instance, 

where you receive an “‘a”’ it may 

mean ‘“‘b”’ and so on. The key 
furnished by the Navy en- 
ables you to decode messages. 

One night, to my astonish- 
ment, I found my own name 
at the beginning of a mes- 
sage. Imagine the thrill 
with which I took out of the 
air a reply by the Navy 
Radio Amateur Bureau to a 
letter I had written them the 
day before! Let me tell you 
that it’s the thrill of a life- 
time when your government 
first communicates with you 
direct by wireless, and you 
get the message out of the 
air yourself. 

From then on the Morse 
code came easily. Listening 
in on the standardized form 
of the weather forecast, 
transmitted from naval sta- 
tions, was excellent practice. 
I soon found myself able to catch the 
concentrated digest of the world’s 
news that is transmitted every evening. 
At first I would wrestle for an hour, 
trying to piece together disconnected 
letters that I had grabbed out of the 
rapidly running procession, but at last 
I came to a point where I could turn 
to the family during a three-minute 
intermission and tell them what was 
going on in London, Tokio, and Rio de 
Janeiro at the moment, and add the 
day’s baseball scores. 

In the meantime my station was 
growing. The first addition was a 

(Continued on page 102) 











This entirely practical set is one of the 
latest to be put on the market. It falls 
in the class costing about $25. It will 
receive messages sent out from radio sta- 
tions having wave lengths upto 500 meters 
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Wireless Wonders of Today and Tomorrow 


BROADCASTING of news by radiophone, and of lec- 
tures, addresses, and concerts, is being carried on from 


many cities. Farmers in Wisconsin, Missouri, and other 
states are receiving weather and crop reports, concerts, and 
news by radio from their state capitals. 

The area of 125,000 square miles directly covered by radio- 
phone reports of the Dempsey-Carpentier fight is small com- 
pared with the area that will soon be covered by nightly radio 
broadcasts on every conceivable subject. 

Three chief problems still stand in the way: 


The first is the perfection of an extremely low-priced, 
wide-range receiving-set that anybody can operate. 

The second is the elimination of static disturbances that 
produce buzzing confusion in the receiver. 

The third is a solution of the mystery of “pockets.”” These 
are inexplicable spots, such as Saratoga, New York, where 
messages, audible all around, cannot be heard. 

A fortune is waiting for the man who helps solve these 


problems. Every radiograph expert says that eventually 
they will be solved 














RAMOS 


WAY FOR MIXED 


§ CONCRETE 


CONGRETE INVER] 
(12 IN. THICK) 





By using this concrete gun with its capacity of eighteen. .cubie feet a minute, 








more than nine thousand feet of tunnel were lined in four months’ time 


Pneumatic Gun Lines Tunnel with Concrete 


CONCRETE lining nine inches 

thick was shot into place on the 
overhead arch of the Caribou (Cali- 
fornia) hydroelectric tunnel by a 
pneumatic gun which placed eighteen 
cubie feet of concrete a minute. The 
tunnel was ten feet in diameter, and 
the maximum advance in twenty-four 
hours was 156 linear feet of arch, while 
an average of a hundred and five 
linear feet was maintained over a 
period of twenty-five days. The 
rapidity with which this tunnel was 
completed was largely due to the use 
of a pneumatic concrete ram. 

The new concrete gun differs from 
other machines previously constructed 
along the same general design in that 
the charge is started through the 
delivery pipe by a piston. Mixed 
concrete is deposited in the gun 
chamber. A normal air pressure of 


from ninety to one hundred pounds a 
square inch is used to deliver the 
concrete only on the last two hundred 





feet of the distance from the mixer to 
the heading. The gun is mounted on 
wheels and is moved along the invert 
as lining progresses. The forms are 
built while the concrete is being placed. 
The construction of the gun is shown 
by the accompanying sketch. In 
placing the concrete, two guns were 
started from the center of the tunnel 
and worked outwardly toward the 
adits, so that carpenters could be 
placing the forms ready for “‘shooting”’ 
over the gun as it moved slowly back- 
ward. The discharge pipe was hung 
to the roof of the tunnel timbers, and 
the arch forms were then constructed, 
the key forms at the top being omitted 
at first, and put in in five-foot sections 
as the discharge pipe was removed. 
All conerete was mixed in a plant 
on the surface and sent by gravity 
through a twelve-inch wrought-iron 
pipe to cars in the tunnel. From here 
it was brought to the heading in trains 
of three cars, each of twenty cubic 
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feet capacity. The entire load was 
dumped into the barrel of the gun 
from an overhead track. 

It was found that the quantity of 
air required depended on the length 
of the discharge pipe and the condition 
of the concrete. A dry mix needed 
fully twice as much air as a wet mix, 
but as long as the gun was never 
more than two hundred feet from the 
forms, an air compressor capable of 
handling five hundred cubic feet of 
free air a minute was large enough. 

One of the reasons for the speed 
with which this concreting job was 
finished lies in the long bends used in 
the five-inch discharge line which 
lifted the concrete from the gun to 


the arch, and the elimination of hori- © 


zontal angles. At best, the pipes were 
rapidly worn through by the abrasive 
action of the sand. It was found that 
pipe bent on a ten-foot radius gave 
the best results with the least wear to 
the metal, and that scouring action 
was reduced by using river gravel 
which would pass a 1%-inch screen. 





Wing-Shaped Fuselage 
Helps to Lift Plane’ 


EARLY as broad as a barge, the 

fuselage of the Remington-Bur- 
nelli biplane, which has been flown at 
Curtiss field, carries thirty-two passen- 
gers. The machine was designed for 
cross-country passenger service. It has 
a wing spread of seventy feet and is 
driven by two 385-horsepower Liberty 
motors, at a maximum speed of 110 
miles an hour and with-a sustained- 
flight ability of eight hours. The 
camber of the fuselage corresponds 
with that of the wings. 

This function of the fuselage to lift 
as well as to hold is an engineering 
novelty. When a great part of the 
bottom wing spread is given up to a 





The peculiar wing shape of the fuselage 
adds to the lifting power of this plane 


complementary wing-fuselage amid- 
ships, it means there are possibilities 
of “fattening” the lower wing until 
the whole spread is used for passenger 
quarters. 
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A Silent Electric Motor 
for Phonographs 


NOISELESS electric phonograph 
motor recently invented by 
Chester I. Hall, of Fort Wayne, Indi- 
ana, promises to solve the long-stand- 
ing problem of replacing the spring 
motor with some sort of electrical drive. 
Most electric motors produce a cer- 
tain amount of noise which has been 
difficult to eliminate, particularly since 
the motor is usually suspended just 
above the sound-chamber. In addi- 
tion to noiseless operation, an electric 
phonograph motor must have a high 





The motor at the left drives 
the turntable without noise’ 


Turntable 


iGhustment 
menndiied Windings 
Copper Disk 
Torque Table Cord to 
S 1 

Centrifugal pea | 
Governor 


Governor 
Friction Disk 








The electric motor takes up less space 
than the spring motor found in most 
phonographs 


starting torque to get the record up to 
speed quickly and a constant speed 
through a wide variation of load, due 
to difference in sounds. 

The new motor, which is said to 
meet these exacting requirements, is 
of the induction type, similar in many 
ways to those used in watt-hour 
meters. It consists of a 
rotating element fastened 
to the shaft of the turn- 
table and running between 
two field coils. The rotor 
is formed of a ring of copper 
of about six inches inside 
diameter and one and a 
half inches width support- 
ed from the main shaft by 
a cast-aluminum spider. 

The noise produced by 
the magnetic hum of the 
alternating current is dead- 
ened by suspending the 
motor mechanism from the 
board on special brackets. 























Electrically heated strips in a small pipe placed within the suction pipe keep 
the pumping plant going throughout the severest winter weather 


Pipes Thawed from the Inside 


OUR times in thirty-six hours the 

operator was compelled to thaw 
out the suction end of this isolated 
pump with a gasoline blowtorch. 
Variations of river level made it im- 
practical to insulate the pipe on the 
outside, and as the pump was operated 
only ten minutes in each hour, the 
water was continually freezing. If the 
pumpman had not been a chap of con- 
siderable ingenuity, he would have 
spent most of the winter on the cold, 
slippery river-bank warming up the 
intake. 


Instead, he overcame the difficulty 
with a section of unused pipe and four 
electric heaters. The heaters were 
wired together in series and enclosed 
in a section of galvanized pipe, held in 
place in the interior with fine sand. 
This pipe in turn was enclosed in the 
suction pipe, and wired to the lighting 
circuit through a conduit, all joints 
being watertight. Whenever the pump 
stopped, the operator cut in the elec- 
tric heaters. There was no further 
trouble or delay with a frozen suction 
pipe. 





~ Hand Truck also 


HIS one-man hand truck, for use 
in shipping-offices and freight- 










After placing the truck under the load, the platform 
is raised to a horizontal position and the barrel is rolled 
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Acts as Elevator 


stations, makes possible conveying 
and loading in one operation. 

It tips up like the ordinary hand 
truck, so that it may be shoved under 
heavy boxes, bales, or barrels. A hand 
crank then elevates the load platform 
to a horizontal position. The truck 
is moved on ball-bearing 
wheels to the vehicle into 
which the load ‘is to be 
placed. 

Some vehicles are higher 
than the truck platform 
when at the horizontal posi- 
tion. To avoid the arduous 
work of pushing the load 
uphill, as well as to permit 
of loading the vehicle in 
“layers,” either on the level 
or downhill, another hand 
crank elevates the entire 
loading platform. 
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Life-lines are usually fired 
from shore by small can- 
nons. This shoulder rifle 
makes it possible to throw 
a line from lifeboats. It 
already has to its credit 
a rescue two hundred and 
forty feet from shore 









With its front and rear 
sights, its standard shoul- 
der butt, and the usual 
trigger action, the rescue 
line-throwing gun shown 
below resembles closely 
an ordinary rifle. The 
several parts are so de- 
signed that in case of dam- 
age they can be removed 
instantly and new parts 
replaced 
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Drawing by G. H. Davis 





N the past, during 
time of storm, when 
called upon to pass a 

life-line from the beach 
to a foundering vessel 
not far from shore, life- - | 7 
savers along the English |# 
coast have used the con- fp 
ventional life-line mor- 


hee 








Pryecile ROD: 


much the same way as a 
ball of string and is con- 
tained between the can- 
ister case and the becket. 
The back end of the can- 
ister is riveted to a 
shaped bush round the 
rifle barrel, the bush it- 
self being secured to the 








tar. In reality this mor- 
tar is nothing more than 
a squat cannon of modi- 
fied design, and when 
firing it the men em- 
ployed the methods and 
usually the discipline of the artillery. 

An ingenious light-weight rifle for 
throwing life-lines has just been 
adopted by English life-savers to re- 
place the awkward mortar. Equipped 
with this simplified apparatus, the life- 
saver now has the mobility of the 
sharpshooter. He can fire it from the 
shore, climb with it to a treetop, or, 
when necessary, carry it in the bow of 
the lifeboat to within a few yards of 
the stricken ship. Indeed, originally 
it was intended that the gun should be 
used in this last way. 

Essentially the gun is similar to the 
British short service rifle, and like the 
rifle it is only three feet long over all. 
Fitting into the barrel is a projectile 






















fies Wieesiies Rif 
for Use on English Lifeboats 


rod that enters about as far as to 
the cartridge chamber of the ordinary 
rifle. The rod projects slightly beyond 
the outer end of the barrel, where its 
“nose” is securely attached to a hol- 
low tube, called the ‘“‘envelope,” that 
fits over the rifle barrel and extends 
about halfway back to the butt. 
Outside the tube is the canister con- 
taining the life-line. The canister con- 
sists of a thin galvanized steel cylinder 
seven and one-quarter inches in diam- 
eter, and seven and one-half inches 
long, with closed ends, or lids, stiffened 
by wooden disks. In the middle is a 
small longitudinal cylinder of card- 
board, called the ‘‘becket,” forming a 
core to the life-line, which is wound in 
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le Adopted 


rifle by a strong steel 
tension spring. To the 
back end of the envelope 
tube a halyard is secured, 
which passes forward be- 
yond the muzzle, where 
it is attached to the end of the life-line. 

A special sight is provided for high- 
angle range, as the average firing angle 
is about thirty degrees. 

When all is ready for firing, the 
cardboard becket is pulled right out so 
as to leave the coiled life-line in the 
canister perfectly free to uncoil. The 
gunner then lifts the rifle to his 
shoulder in the usual manner, takes 
aim, and fires. The projectile rod is 
shot out, taking with it, of course, the 


envelope tube and halyard. The last, 


in turn, pulls the life-line after it. 

In case the operator of the gun 
misses the wrecked vessel, another 
becket and ball of life-line can rapidly 
be inserted in the canister. 
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Is It Really Safe to Junk Our Battleships? 


Expert reveals new problems of naval policy confronting 
America on eve of disarmament conference 


HAT are the 
real lessons of 


By Graser: Schornstheimer 


On the conclusion 
of this test the airmen 





the famous 





bombing tests off the 
Virginia Capes, when 
the Oecstfriesland was 
sunk by air bombs? 
Did these tests 
actually prove, as we 
have been repeatedly 
told ever since, that 
the battleship’s day is 
over—that we can 
junk our dread- 
naughts and protect 
our shores with fleets 
of aerial bombers? 
Unless he realizes 
the battleship’s true 
role in the next war, 
no American citizen 
can follow with under- 
standing or interest 
the international con- 
ference for limiting 
armaments, which is 





This large bomb, exploding near the forward turret of the Oestfries- 
land, failed to pierce the deck and did practically no damage to the 
interior of the turret 


Planes or Battleships—Which? 


declared that heavier 
bombs would have 
been more accurate 
than the ones used. 
But the velocity of 
the bombs dropped at 
the Iowa was little 
more than four hun- 
dred feet a second, 
and at this speed even 
a slight wind would 
affect their course. A 
larger bomb dropped 
at the same height 
would be more. af- 
fected by the wind, 
because a greater sur- 
face would be acted 
upon. 

So far as air condi- 
tions were concerned, 
the airplanes unde- 
niably had the better 


shout to “eek in CAN America take a short cut to naval supremacy? Shall we wall A ag ste 
Washington. ~ now stop —a $45,000,000 battleships and build $20,000 Fon i ha ed 
— airplanes instead? ee . 
we Ps Md Ever since the famous sham battles off the Virginia Capes, bi — . ren 
phases of the air- between bombing planes and old war-ships, this problem has hel ieete.. soot. 
planes’ attacks on kept public thought at white heat. 1 ‘ 


former German war- 
ships, and because of 
the confusing news- 
paper reports at the 
time, the actual facts 
and conclusions estab- © +} 
lished by official -in- ~ 

vestigation have been 
lost sight of com- 








Now that we are on the verge of the Washington Conference 
on the Limitation of Armaments, the question becomes of even 
more vital significance to every thinking man in America. 

This article, by a naval expert of high standing, giving one of 
the most informative analyses yet published of the actual results 
of the bombing: tests, apparently proves that to maintain our oi 
position we:must- keep. on building even costlier battleshipsp—and 
that a huge aviation bill must be added instead of substituted 


nally, while the air- 
planes were acting of- 
fensively and under 
perfeet conditions, the 
ship was necessarily 
without the services 
its anti-aircraft 
guns. 

Assuredly if these 
guns had been barking 














pletely. The public 
has been inclined to 
say, ‘‘Well, it’s all over with the battle- 
ship,’”’ and to fall back into a mood of 
false security. For example, I have 
lately been informed with every show 
of sincerity that the old German dread- 
naught Oestfriesland was sent to the 
bottom after being bombed for only 
twenty minutes. The fact is that this 
weakened, motionless, undefended 
hulk withstood the attacks of the 
bomb-dropping airplanes for nearly 
two days. 

How accurate have been the current 
reports concerning other phases of the 
various tests can be judged by com- 
parison with the following facts, which 
have now been officially established. 
The real purpose of the early experi- 
ments with the radio-controlled Iowa 
were, first of all, to make possible the 
computation of probable hits by air- 
craft bombs discharged at  bi&ttle 
ranges. The Jowa was steered by wire- 
less from the battleship Ohio, and dur- 





ing the bombing it zigzagged with no 
one aboard in approximately the man- 
ner prescribed for°submarine attack, 
although at only four and a half of the 
available nine knots of speed. A total 
of eighty dummy bombs of various 
sizes were dropped, but only two hits 
scored. 


PLATES SPRUNG BY 
BOMB EXPLOSION 
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Showing how water, seeping into bulkheads 
through seams opened by exploding bombs, 
is checked by pumps 
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defiance at the bomb- 
ers, the final score 
would have been even less creditable to 
the airmen, for the two lone hits were 
made from an altitude of about four 
thousand feet, and it is the claim of ex- 
perienced anti-aircraft experts of the 
United States Ordnance Bureau that 
they can quite regularly shoot down 
airplanes flying into the bombing area 
over their ships from any height up to 
six thousand feet. The airmen deny 
this, but it is a fact that no bombing 
attack against a resisting battleship 
has ever scored a direct hit. On the 
other hand, British dreadnaughts in 
the Dardanelles shot down a number 
of attacking planes. 

The second of these more important 
tests was conducted against the light 
cruiser Frankfurt. This was a very 
lightly built ship, and the planes would 
have sunk it after a few moments of: 
active bombing had they justified the 
confidenee expressed in them in the 
days before the tests. 

(Continued on page 28) 
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First Picture of Japan’s New Super-Dreadnaughts, 


The following exclusive description 
of the Japanese battleships, about which 
there has been so much said in news de- 
spatches, has particular interest in con- 
nection with the accompanying article on 
the bombing-tests. It forecasts the type 
of future dreadnaughts with which 
bombing-planes would actually have to 
cope, instead of with the older type that 
they sank off the Virginia Capes. The 
picture, moreover, portrays the enor- 
mously costly naval construction in 
which the Powers will henceforward be 
forced to compete, unless the approaching 
international conference really results in 
a limitation of armaments. 


By Wilfred S. Ogden 


OPULAR SCIENCE MONTHLY 

publishes herewith the first picture 
of one of the two largest and most 
powerful war-ships the world has ever 
known. They are the new Japanese 
battleships Kaga and Tosa. Built in 
the private dockyards of the Kawasaki 
Company at Kobe and of the Mitsubi- 

















The cross-hatched outline illustrates 

the superiority in size of the Tosa over 

the Maryland, indicated by the solid 
black section. 








The length of these drawings indicates 
the difference in tonnage between ships 
of th: Tosa class and the latest United 
States ships. The normal displacement 
of the Japanese ships is 41,800 tons 
compared with the 32,600 tons of the 
Maryland, one of the latest electric- 
ally driven United States fighting-ships 


shi Company at Nagasaki, these naval 
monsters—being launched this fall— 
are units of Japan’s 1918-1919 naval 
program. 

When completed, they will cost well 
around $40,000,000 each. In the 
United States, with higher labor costs, 
similar ships would be much more ex- 
pensive. The normal displacements 
of the Kaga and Tosa are stated to be 
about 41,800 tons, as against 32,600 
tons for the United States ship Mary- 
land, and 41,200 tons for the British 
battle cruiser Hood. The length is 700 
feet and the beam about 104 feet, 
normal, and 108 feet outside the 
“blisters.” The full load displace- 
ment will be close to 48,000 tons. 

Their main batteries fire a broadside 
of no less than 24,600 pounds a ship, 
as against 16,784 pounds for the Mary- 
land, and 15,600 pounds for the Hood. 
During the battle of Jutland the Ger- 
mans were able to make quick work of 
three modern battle cruisers. The 
guns that did the work fired only a 


The first published drawing of Japan’s new monster 
battleships, which are about to be launched. Fea- 
tures worthy of special attention are the six-legged 
foremast, the high placement of the secondary bat- 
teries, the unusual searchlight equipment, the 
powerful anti-aircraft protection, and the deck 
torpedo tubes. These ships, with their huge dis- 
placement of 41,800 tons, their terrific gun power 
of ten sixteen-inch guns and twenty-two 5.5-inch 
guns, and their speed, when forced, of almost twenty- 
five knots, will probably be the most formidable 
fighting units in the world when completed 


900-pound shell. In the United States 
bombing tests this summer, it took two 
days for bombs weighing from 600 to 
2000 pounds to sink a non-resisting, 
non-maneuvering war-ship. What 
could the Kaga and Tosa do in that 
time with their great battery power? 

Ten 16-inch guns, mounted two in a 
turret in five turrets mounted on the 
center of the ship, form the main 
battery. They are 45 calibers long, of 
entirely Japanese manufacture, and 
fire a shell weighing 2460 pounds. 
Compare this shell with our 16-inch 
shell weighing 2098 pounds. A plat- 
form from which a small, fast airplane 
can be launched is on the crown of the 
highest forward turret. The plane is 
for spotting long-range shellfire. It is 
estimated that this spotting will give 
a 25 per cent greater hitting efficiency 
than was the average in 1914. The 
fire of these ships can be controlled at 
six different points. 

To get a good idea of the battery 
power of the Japanese ships, consider 



















(Continued from preceding page) 

Bombs weighing up to six hundred 
pounds were used against this thinly 
armored craft. During the morning, 
however, the attacks were with smaller 
bombs; and it was found that pro- 
jectiles weighing up to three hundred 
pounds failed to inflict serious damage, 
even when striking flat upon the decks. 
Five of the smaller bombs that struck 
the Frankfurt were ‘‘duds,” yet six 
others did explode, and, though they 
tore up the superstructure, they failed 
to pierce the vitals. No less than 
seventy-eight bombs were dropped, at 
altitudes under four thousand feet. 

In considering the results of this 





test, it must be remembered that 
the Frankfurt, although a thirty-knot 
cruiser, never moved an inch during 
the bombing. Had the bunkers at the 
sides of the ship been filled with coal, 
it is unlikely that even a six-hundred- 
pound bomb, exploding alongside, 
would have done material damage. 
This can be said because one bomb 
actually burst in the water close to the 
forecastle, and yet did not blow a hole 
in the side. As proof it was observed 
that in sinking the ship did not fill up 
on one side and capsize, but instead 
went down on practically even keel. 
The bomb that broke the ship’s back 
landed close alongside the fo’c’sle, 
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where the submerged torpedo tubes 
weaken the back. The structural 
weakness caused by the submerged 
tube has led the British to exclude 
them in their future ships, and similar 
structural modifications will undoubt- 
edly be made if the bombing plane 
ever becomes a menace. 


Could Have Floated for Days 


To repeat: during the entire test 
the vitals of the ship were not damaged 
and the decks were not pierced. In 
actual combat, of course, the engines 
would have been running, and as fast 
as bulkheads were strained, the pumps 
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Naval Monsters which Surpass America’s Mightiest 


the performance of the planes in the 
Iowa test—two hits out of more than 
eighty bombs dropped from an altitude 
of 4000 feet. These bombs had a 
velocity of from 300 to 400 feet a 
second, according to the timing done 
aboard the destroyers, and so failed to 
pierce the armored deck of the Oest- 
friesland. The Japanese 16-inch gun 
fires a 2460-pound shell at a rate of 
about 2700 feet a second, that will 
pierce 12 inches of armor at a range of 
about 12 miles, and at least 10 per cent 
of the shots fired will be hits. Whereas 
the planes bombed the Jowa for a 
whole day, achieving only. two hits out 
of eighty bombs fired, Japan’s world- 
beating war-ships could fire 900 shots 
an hour and ninety of them would hit 
and pierce a 12-inch belt at a range of 
12 miles. 

The secondary battery of the Kaga 
and the Tosa, consisting of 22 fifty- 
caliber 5.5-inch guns, is mounted un- 






usually high on the sides of the ships. 
This distinctive feature will make them 
available in almost any kind of 
weather. 

For the’ defense against aircraft, 
each ship carries 4 three-inch, fifty- 
caliber anti-aircraft guns on special 
high-angle mounts. The torpedo ar- 
mament consists of four deck and four 
submerged 21-inch torpedo tubes. 

Immense British-built turbines will 
drive these ships at a normal speed of 
23 knots. When these engines are 
forced, it is said that the ships will be 
able to make 24.5 knots. Because of 
the scarcity of oil in Japan, the ships 
are equipped to burn coal as well as 
oil. 

The Japanese are placing a total of 
seven inches of deck protection on 
several levels in these ships. The first 
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deck, three inches thick, would be 
pierced by a shell, but the second deck, 
together with the ship’s armored bulk- 
heads, would localize the effect of the 
explosion. The ships have a 12-inch 
armored belt, and the turrets are pro- 
tected with 16-inch armor. 

Below the water is the “‘blister’’ pro- 
tection. This arrangement is a dupli- 
cate of that evolved by the British dur- 
ing the war. It was designed to offset 
the effects of mines and torpedoes. 
The protective bulkheads, for defense 
against submarine explosions, can also 
be used as fuel-oil tanks. This is one 
of the features that gives these ships 
their great cruising radius. 

When complete, the ships will have a 
complement of about sixteen hundred 
officers and men. 
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would have prevented the water rising 
in the affected compartments. In all 
probability the ship could have been 
kept afloat for hours, or even days, 
longer than it was. 

When we take up the most spec- 
tacular of all the tests, the bombing of 
the former German dreadnaught Oest- 
friesland, we are apt to forget that it 
took nearly two days to sink her, 
under almost perfect conditions. Dur- 
ing the first day fifty-two bombs were 
dropped at low altitudes, of which 
thirteen were direct hits, although but 
four exploded. One of the explosive 
hits was directly in front of the for- 
ward twelve-inch-gun turret. The air- 


plane enthusiasts have claimed that 
even should bombs fail to pierce the 
decks of a war-ship, the concussion 
would kill every one in the vicinity. 
Yet, although one entire side of this 


- forward turret had been removed for 


ballistic tests, the interior was in no 
way damaged. Decided damage was 
done, however, by bombs that ex- 
ploded alongside the ship and near tlie 
areas where armor had previously been 
removed for experimental purposes. A 
number of small leaks, which on a fully 
manned battleship in action could 
have been repaired quickly, were vis- 
ible on investigation after the first 
day’s bombing. 
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The next morning, it was ascer- 
tained that the stern had gone down 
two feet, and that the engine-rooms 
and a number of compartments were 
flooded. 


No Direct Hits Made 


The bombing recommenced, this 
time with the heaviest obtainable 
bombs. By noon the airmen were 
working at a range of slightly less than 
three thousand feet. At this height, 
utterly unhampered by the anti-air- 
craft gunners, who in action would put 
a fierce barrage in the bombing area 
over the ship, the planes ought to have 

(Concluded on page 30) 




























































AIRCRAFT BOMB EXPLODING, 
ON(BUT NCT PENETRATING) 
UPPER DECK 
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A diagram showing how modern battleships, such as the Japanese Kaga, are protected against both aircraft bombs 
and broadside hits. A bomb exploding alongside may strain the plates, but it will not actually blow a hole in the side. 
Sixteen-inch shells, with their high trajectory, may penetrate one or more decks, but their force will be localized 


been able to make a hit with almost 
every release. The largest and sup- 
posedly most accurate bombs were 
being used. Nevertheless, not one of 
the two thousand-pound bombs struck 
the ship, and the best the airmen could 
do was to land them in the water along- 
side. The first bomb dropped was a 
“dud,” but the second exploded in the 
water, just abaft the mainmast. Little 
cr no damage was observed as the 
result, but it is assumed that the sides 
must have been strained somewhat by 
the concussion. 

At this point, too, it may well be re- 
marked that the Oéestfriesland was 
known to have been weakened during 
the latter part of the war. It suffered 
from a mining experience during the 
battle of Jutland, and was badly 
damaged by the crew prior to its sur- 
render to the British. Parts of her 
armor and machinery had been -re- 
moved in the United States also, and 
as a result of the bombing of the day 
before the vessel was really in a pre- 
carious condition. 


Sunk after Two Days 


Dangerous as this condition was, the 
ship could have been kept afloat in- 
definitely if there had been a crew to 





work the pumps and patch the wounds 
in her sides. Remember that in the 
battle of Jutland the British dread- 
naught Marlborough, with a huge hole 
torpedoed in its side, was not only 
kept in line, but was fought until the 
end of the action, when it proceeded to 
port under its own steam. Remember, 
also, that a bomb exploding alongside a 
ship does not blow a hole in her side, as 
does a torpedo, but simply springs her 
plates. 

On the second day of the test, know- 
ing that the Oestfriesland was leaking 
badly at the stern, the airmen dropped 
a bomb only a few yards from the pro- 
pellers. This was the bomb which 
General Williams declared was ‘‘heard 
around the world.”’ A veritable moun- 
tain of water shot upward and 
swamped the stern of the vessel. The 
hull shook with the impact, and when 
the water receded it was seen that the 
stern was sinking rapidly. 


Thus it was that the Oestfriesland © 


resisted for nearly two days the most 
powerful bombs and most experienced 
bombers in the American service. The 
actual results of the test show, not, as 
generally reported, that the battleship 
is useless and ready to be scrapped, 
but that a ship of its type can with- 
stand a fearful pounding, and in actual 
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combat may be able to stay afloat just 
so long as ammunition and fuel last. 


Airplane Still Essential 


But the tests did not prove that the 
airplane should be scrapped, either. 
Thus the scouting plane is valuable for 
short reconnaissance expeditions, and 
for spotting long-range shellfire. More- 


- over, it is certain now that the future 


of warfare between airships and battle- 
ships rests, not with the bombing 
plane, but with the torpedo plane. 
And the trouble here rests at present 
with the torpedo and not with the 
plane. The torpedo is always likely to 
be erratic. When dropped from any 
considerable height into the water it is 
necessarily made more so by the im- 
pact of its landing. But let somebody 


‘invent a method of guiding torpedoes 


from the plane that launches them, and 
we shall see the battleship harder 
pressed to maintain its supremacy 
than it has yet been. As an indication 


that the torpedo plane is soon to dis-. 


place the bombing plane, it can be 
noted that the British have already 
removed all the bombers from their 
great aircraft carriers and have re- 
placed them with ‘‘cuckoo’’ torpedo- 
dropping planes. 
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Telegraph Cable Laid by Airplane 


SUCCESSFUL attempt was made recently in 

Sweden to lay telegraph and telephone wires from 
an airplane. Ten kilometers, or slightly over six miles, 
of cable was laid between two stations separated by woods 
and rough country. Telegraph communication was 
established in the incredible time of eight minutes, six of 
which were consumed in laying the cable. 

This new application of the airplane is of vast civil, 
military, and naval importance, particularly in districts 
having little if any means of communication, or over 
terrain difficult of access. 

The apparatus used in the tests was simple, light in 
weight, requiring small space, and it could be installed 
readily in any machine. The wire container was located in 
the pilot’s cockpit. Attached to the wire as it was dropped 
were small weights with signal flags. A device was pro- 
vided for cutting the wires after the work was completed. 

In tests, it was found possible to lay cable at a flying 
rate of over 150 miles an hour. 





THERE is little or no oil in oil-shales. 
The shale must be mined and crushed, 
then heated in closed retorts. The 
distillation breaks down the compo- 
nents of the shale into ammonia, gas, 
and a crude oil. The United States 
has important oil-shale deposits in the 
West, but much money and research 
will be required to develop an oil- 
shale industry, to the point where it 
will increase our oil supply. 











Airplane lays army cable across country at a 


speed of two miles a minute with signal flags 
indicating the location of the wire 





College Teaches Ideal Farm Layouts with Model Homestead 


HE Nebraska College of Agri- 

culture has constructed a model 
farmstead to teach its students the 
proper relation and arrangement of 
farm buildings. The plan has been 
tried with great success on farms in 
several counties of Nebraska. In the 
model, the various build- 


chinery, never in relation to his own 
motions. 

Many other points were given con- 
sideration in planning the farmstead 
to make it practical and at the same 
time comfortable and pleasant. For 
instance, the barns and yards are 


barnyard drainage from reaching it. 

All of the buildings are located to 
act as wind-breaks to adjoining yards, 
and nearly all the fences serve two 
yards. The yards are adjacent to the 
pastures and the garden close to the 
house. The farm scales are situated so 
as to be handy for weighing 





ings have been laid out so 
that the farmer walks 
around the circle in doing 
his chores, never retracing 
his steps. The path he fol- 
lows is shown by the dotted 
line. It is a well-known 
fact that the average farmer 
thinks of wasted motion 
only in relation to his ma- 
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grain and stock, and it is 
possible to drive to nearly all 
of the buildings without open- 
ing gates. 

In locating the barn it was 
considered that buildings situ- 
ated in the sun but with 
breezes blowing through them 
in summer are cooler and more 
comfortable than those in the 
shade but with no breezes. 
Hence the barn has a central 
alley running through it from 
north to south, and the build- 
ing is cool even in very hot 
weather. 
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\| Such a scientific arrangement of farm buildings as 
} shown here lightens the drudgery of chores and is 
one means of encouraging boys to stay on the farm 


located east of the house so that all un- 
pleasant odors are carried away by the 
wind which, in the territory for which this 
farm was designed, usually is south and 
southwest in summer, and north and north- 
itself, more- 
.___.\.... over, is located on high, well-drained land, 
insuring a good view and preventing 


The college works on the 
theory that every farm is a 
factory, and that as such it 
will be improved by applying 


the principles of scientific manage-’ 


ment. The model is to show the 
coming generation of farmers how 
to avoid many of the unnecessary 
nuisances which their fathers had to 
contend with or which they accepted 
as part of the drudgery of farm 
work. 
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Metallic Steam to Increase Central Station Efficiency 


Unique boiler, using mercury instead of water, 
forecasts radical changes in power-house design 


established power-plant prac- 

tice has been made by W. R. L. 
Emmet in his mercury boiler, which 
generates mercury vapor instead of 
steam for turbine and steam-engine 
propulsion. 

The efficiency of any heat engine 
depends upon the range of temperature 
through which it works—that is, the 
difference between the temperature 
of the steam in the boiler and that of 
the water in the condenser. But 
power-plant engineers have been ham- 
pered by the fact that the normal 
temperature range of water is very 
small, extending from 212° F. to 101° 
F., when a twenty-eight-inch vacuum 
condenser is used. While this range 
can be increased somewhat by super- 
heaters, their application is limited by 
properties of steam, for at high tem- 
peratures steam pressure becomes too 
great for commercial operation. To 
overcome this difficulty Mr. Emmet 
evolved a plan which called for the use 
of mercury instead of water in the 
boilers. 

Mercury boils and condenses exactly 
like water, except that its density is 
much greater and its boiling-point 
higher. At atmospheric pressure it 
boils at 677° F. and condenses in a 
twenty-eight-inch vacuum at.455 de- 
grees. This gives a temperature drop 
of 222 degrees—almost twice that of 
water, and the high temperature of 
the condensate permits the use of an 
independent supplementary steam 
plant in addition to the mercury sys- 
tem. 


A DISTINCT departure from long 


Special Boiler Used 


In the Emmet engine mercury is 
heated in a boiler similar in principle 
to the ordinary steam-boiler, and the 
vapor produced is used to run a tur- 
bine. The exhaust from the turbine is 
condensed in a surface condenser of 
special design, which also acts as a 
boiler. The heat given out by the 
mercury as it liquefies makes steam of 
the cooling water, and this steam is 
used either to drive another turbine or 
to operate the heating plant of the 
factory. 

The great cost of mercury and the 
high temperature of the vapor neces- 
sitate many minor changes in the de- 
sign of the boiler. Flattened boiler 
tubes are used in order that the maxi- 
mum heating surface might be ob- 
tained for the minimum amount of 
mercury. The products of combustion 
from the furnace pass upward through 
part of the tubes, and then forward 
among the remainder. The mercury 


drains to the lower mercury chest, 
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A mercury boiler generates vapor for two engines—the mercury turbine 

and a steam plant operated by the heat developed in condensing the 

mercury vapor. Because of the specific heat of mercury as compared 
with steam, the effective temperature range is doubled 


passes through the tubes, and reaches 
the mercury header, corresponding to 
the steam drum, at about ten-pound 
gage pressure. From this point it is 
led to the turbine. 

Owing to the high density and low 
spouting velocity of the metallic 
steam, the turbine may be a single 
stage machine with short buckets, and 
run at a low speed. 

From the turbine the mercury- 
vapor passes to the combined con- 
denser and water-boiler. This con- 
sists of a tank with a steam-drum at 
the top. A number of straight tubes 
extend from the steam-drum into the 
condenser, and the mercury is con- 
densed on the surface of these tubes. 
As the boiling-point of mercury in a 
twenty-eight-inch vacuum is 455° F., 
steam is generated inside the tubes, 
circulates through smaller tubes placed 
in the interior of the steam-drum, from 
which it is conducted through pipes to 
the steam-superheater and finally 
passes through the steam-main to the 
engine where the steam is used. From 
this point it returns to the feed-water 
heater, which is really an economizer, 
placed directly below the mercury 
condenser. From the feed-water heater 
the water returns to the condenser- 
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boiler, and so completes the cycle. 

The mercury condensate is drained 
directly back to the lower mercury 
chest, since its high density renders a 
feed-pump unnecessary. By setting 
the condenser above the boiler, the 
latter may be fed by gravity. 


Leakage Peril Minimized 


The chief drawback to the universal 
use of this machine—and aside from 
the cost of mercury needed—lies in 
the danger that some of the mercury 
vapor may leak out into the boiler 
room. The vapor is highly poisonous, 
and a very minute amount in the air 
might be fatal to all the operators. 
Great care is taken to have every joint 
and fitting tight, and the peril of leak- 
age is minimized by the low pressure 
at which the mercury system is oper- 
ated. Special means are adopted to 
condense and save any mercury leak- 
age. For example, the safety valve 
discharges into the mercury condenser 
instead of into the open air. 

It is said that if this invention is 
installed in a modern power station, 
an increase of 15 per cent in fuel con- 
sumption will generate 66 per cent 
more power. 
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Testing the Accuracy of Ammunition with the Mann Rest 


HE small boy with his rifle, the 

target expert, and the outdoor 
sportsman who appreciate alike any 
increase in accuracy of firearms, will 
be interested in the Mann rest, a de- 
vice recently adopted by the United 
States government for the testing of 
ammunition. 

The Mann rest does not supersede, 
but is used with, the machine rest that 
has long been in use. It: consists 
essentially of a heavy steel block 
slightly longer than the rifle barrel, 
with a very accurately milled V, about 
an inch and a half deep, extending its 
entire length. The sides of the V are 
made absolutely parallel, as this is 
the feature on which the accuracy 
of the tests depend. For convenience, 
the block is set in the base of the ordi- 
nary machine rest, so its elevating and 
traversing screws can be used for the 
Mann rest. 

The second part of the apparatus is 














The barrel rests lightly in the groove 
to allow free recoil after firing. It can 
be replaced for repeat tests 


a heavy rifle barrel of about one and 
one quarter inches in diameter from 
breech to muzzle. On this are placed 
two very carefully made rings, one 
near the muzzle, the other near the 
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The Mann rest consists of a V-shaped 
groove and accurately machined rings 
around the rifle barrel 





breech, about eighteen inches apart. 
They are most carefully made so that 
the distance from the center of the 
bore of the barrel of the gun to the 
outside of a ring is the same in any 
direction. 

It is obvious that if the barrel is laid 
into the V cut in the block, it can be 
revolved on its two rings without 
altering the line of the bore. Like- 
wise, as the sides of the V are cut 
absolutely parallel and smooth, the 
barrel can be pushed back and forth 
without altering the direction of the 
bore. 

Under such conditions, it is plain 
that every shot fired will depart in 
precisely the same line, even if you 
take out the barrel between shots 


and walk around the block with it. 
The barrel as used in the government 
work is fitted to the receiver of an ordi- 
nary service rifle, and the regular bolt 
is used. A piece of stock is used to 
help check the recoil of the barrel in 
firing. 

At recent government ammunition 
tests using both the Mann rest and the 
machine rest, the Mann rest shot 
several ten-shot groups at six hundred 
yards that could be included in a three- 
inch square, while dozens of the groups 
could be included within a six-inch 
circle. 

The most accurate and consistent re- 
sults ever obtained are to be had with 
this arrangement. From the ballisti- 


cian’s standpoint it is good, because the 
very heavy barre] prevents barrel vibra- 
tion and the possible delivery of one 
shot a trifle off the line of a previous 
one due to some change in barrel ‘“‘warp” 
or vibration. 

















The grooved block is clamped in an 
ordinary mechine rest, so that the rifle 
may be aimed as usual in testing 





Continuous Machine Prints, Develops, and Dries Blueprints 


ONTINUOUS printing 

is the latest improve- 
ment in the making of 
blueprints. A long strip of 
sensitized paper moves 
steadily through the ma- 
chine and is printed, de- 
veloped, and dried at the 
uniform rate of five feet a 
minute. 

One operator can handle 
the apparatus. He places 
the tracings on the sensi- 
tized paper, which is fed 
from a roll and carried past 
a bank of arc lamps for the 
exposure. The exposed 
paper then separates from 
the tracings and passes 
through a bath of clear 
water and afterward 
through a weak solution of 
bichromate of potash or 
soda and again through 
clear water. 

The course of the paper is 








then upward over the dryer 
and down to a winding de- 
_vice, which makes a loose 





With this continuous blueprint printing, developing, and drying 
machine the only task of the operator is to feed in the drawings 
to be copied 
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print roll free from wrinkles 
and ready for trimming. 

The paper is dried uni- 
formly under tension, thus 
eliminating undue shrink- 
age and assuring correct 
measurements on the final 
prints. 

Experience has shown 
that the rate of three hun- 
dred feet an hour is about 
right for the complete proc- 
ess of exposing, washing, 
and drying. This speed is 
also convenient for the 
operator in handling the 
average run of tracings. 
Either gas or electricity 
may be used in the drying, 
only about fifty cubic feet 
of gas being required an 
hour. The heat can be 
regulated in accordance 
with the speed at which the 
machine is operated. 














ONE cubic foot of ocean 
approximates sixty-four 
and three tenths pounds. 











Why I Believe You Should Buy a 


It costs less in the long run than a new model 
and gives greater power and riding comfort 


used car. I can 

get more for my 
money by investing 
it in a used car than [ 
ean by investing it in 
a new one. I have 
owned seven cars, for 
which I paid amounts 
varying from $300 to 
$2000. With two ex- 
ceptions, I bought 
used cars and still feel 
that the used car is 
the better buy. 

I shall be in favor 
of used cars until that 
fine day when I can 
dig up enough money 
to buy a brand new 
model of the best car 
built. 

There was a day 
when a shiny, new car, 
any new car, filled me 
with envy. I wanted 
nothing more than to 
own one of them. 
Finally the day ar- 
rived when I decided 
that I could afford a 
modest machine. I 
decided in favor of a 
small, cheap, new ma- 
chine, partly because 
tires and gasoline bills 
would be smaller and 
partly because I 
wanted a car that was 
new. I kept that car 
for three years, driv- 
ing it through all sorts 
of weather. The first 
year I liked it very 
well, except that it 
rode rather badly and 


] AM in favor of the 


the engine ran too fast. 
year the upholstery and paint be- 
gan to show signs of giving out, 
and many things in the car required 
mechanical attention. 
third year was out, it was obviously too 
badly worn to do another season. The 


Small New Car 


By Harold F. Blanchard 


Popular Science Monthly 


Used Car 




















Shall I Buy a Used Car? 


Yes! by Harold F. Blanchard, automobile expert, who 
has bought five of them. 


No! by S. P. McMinn, former editor of Motor World, 
who has tried both new and old. 


You have a modest sum to spend and you need an 
automobile. Which shall it be—new car or old? 

You can afford either a brand-new machine of one of 
the lighter makes, or you can buy a heavier, more 
luxurious, used model. Which shall it be ? 

Few questions are more frequently discussed by pro- 
spective car-owners. But, though the problem is of vital 
importance to us all, have you ever seen it thoroughly 
thrashed out in debate by experts? 

Popular Science Monthly has retained two automobile 
experts—not interested in promoting either side of the 
argument—to tell the real facts of their own experience. 

Every man who owns or wants to own an automobile 
will find these articles invaluable because of the concrete 
facts and figures which they present. 

The Used Car is defended this month by Mr. Blanchard. 
Next month Mr. McMinn will argue the case for the 
New Car. 











Before the 


The second 


original price had been eight hundred 
dollars. 

To put the car in thorough condition 
would cost five hundred dollars. Final- 
ly I sold it to a man for $150. Once 
the car was disposed of, I was able to 
calculate that much-disputed item— 
depreciation. It was $800 less $150, or 
$650. Other expenses incur- 
red during thethree years, in 





DEPRECIATION] [REPAIRS 
$650. $145. 
| 39.3% 8.8% 














TIRES 
$355. 
21.5% 












in excellent shape, 
paint and tires in- 
cluded. I looked at 
the car and found also 
that the lines were not 
at all bad. The car ap- 
pealed strongly to me 
because it was rugged, 
smooth running, and 
powerful — qualities 
that my little car had 
not possessed. Its 
reputation seemed to 
be fully merited, be- 
cause this particular 
car was in_ better 
shape now than my 
old car had been after 
little more than a 
year’s service. The 
one stumbling-block 
was the fact that the 
machine required 36 
by 41% inch tires and 
ran only 10 miles to 
the gallon of gasoline. 

On looking over the 
expense figures for my 
first car, I remem- 
bered that the largest 
item was depreciation. 
Clearly this item was 
almost eliminated on 
the car that I was 
considering, for at the 
low price of $300, it 
could depreciate little 
further. As near as I 
could estimate, it was 
a machine that I could 
sell a year or two 
afterward for some- 
where around $200. 
Repairs were likely to 
be less on this big 
machine than on the 


smaller one. These facts would largely 
compensate for increased cost of tires 
and gasoline. Also, there’ was the fact 
that I should have only $300 tied up 
instead of $800. 

The result of all my figuring was that 
I bought the used car and ran it two 


Large Used Car 
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$145; tires$355;gasolineand 
oil $500. There was no garage 





The cost of operation of a new car, graphically 
shown above, is based on Mr. Blanchard’s actual 
experience with a low-priced model 





car a neighbor suggested 





i 
ZY 


Y 
Yj 


YM 









that I buy an old four- 
cylinder car that a friend 
had for sale. 


The car was 
34 


With Mr. Blanchard’s first used car, of heavier 
construction, gas and oil costs showed a con- 
siderable increase, but depreciation was lower 
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years, or about 20,000 miles. It wasa 
much pleasanter automobile to operate 
than my first; roomier, more comfort- 
able, faster, more reliable, and it spent 
less time in the repair-shop. 

As to expense, I was not disap- 
pointed in my original estimate. At 
the end of two years I sold it for $200, 
or $100 less than I paid for it. Repairs 
during the two years were a trifle less 
than $100. Tires were $350 
and gasoline $550. The total 
happens to be $1000, or 5 
cents a mile. If proper judg- 
ment is used in selecting the 
right used car, there is no rea- 
son why it should cost any 
more to run than this big car 
did. 


One Example of a Used Car 
Owned by the Writer 


The car I have now cost me 
a little more than $1800. 
Just a trifle more than two 
years ago it was sold new to 
its first owner for more than 
double that sum. When I 
bought it, it had been run 
about 15,000 miles. The ma- 
chine is so well made that the 
wear and tear of this amount 
of travel—more than halfway 
around the earth—has been 
about negligible. I expect to 
drive it another 20,000 miles 
before having it overhauled. 
After that, I expect that it 
will be good for another 30,000 
or 40,000 miles before it re- 
quires a second overhauling, 
and that with good luck it 
would travel a lifetime of 200,000 
miles. If I should sell the machine at 
any time during this long life, I should 
be able to get a proportionate price for 
the car, since its sturdy qualities are 
well known. 

However, for argument’s sake, let 
us say that I run it 40,000 miles in the 
next four years, that I spend $250 in 
repairs in that time and at the end of 
the period I sell the car for $600. The 
machine runs a trifle more than 10 
miles to the gallon, or about 2.5 cents 
a mile, oil included. Gasoline 
and oil, therefore, will cost 
$1000. Tires are much better 
than they used to be and run 
15,000 miles at a cost of $250 a 
set. Tires during this period 
may be figured at $700. De- 
preciation is $1200. The total 
is $3150, or just a little less than 
8centsamile. This is more, it 
is true, than in the two preced- 
ing cases, but this car offers 
much more luxury. If the cost 
of running this fine car is com- 
pared to that of operating a 
new car costing $1800 over a 
like distance, it is found that the 
new car would cost more a mile. 
In other words, as I stated at 


the outset, whatever the sum invested, 
I prefer a used car to a new car at the 
same price because the used car gives 
me more for my money. 

Why do I like this used car better 
than I would any new $1800 machine? 
For one thing, the car that I have is 
more comfortable. The cushions are 


deeper and softer, and the backs of the 
seats are so rounded that they fit the 





Shall it be Good Appearance and Expense, or Com- 
fortable Riding and Economy? That is the question 
to be settled in the problem of New Car versus 


Used Car 


back better. There is more leg room, 
too. The machine rides better on 
rough roads. 

My car possesses many small but 
important conveniences that the 
cheaper new machine has not. There 
are roomy compartments; there is a 
full set of tools—standard equipment 
with this car—with a powerful jack 
and a pump that works like a charm. 
I can manipulate with unusual ease the 
wind-shield clamps, door-handles, and 
other fittings. The doors are perfectly 


fitted. In fact, everything about the 
car betokens the highest grade of work- 
manship. 

The brakes are powerful, long wear- 
ing, and exceptionally easy to operate. 
The steering is surprisingly easy. The 
wheel may be manipulated with one 
finger. Electrical connections also are 
unusually substantial, and the lights 
are always in working order. 

Looking back over all my 
experiences with two new and 
five used cars, I am forcibly led 
to conclude that any man is 
better off with a used machine 
at a given price than a new one 
at the same price—-unless he 
can afford to buy the very best 
machine on the market. It 
makes little difference whether 
he has $500 or $5000 to invest. 
There are bargains in used cars 
at $5000 just as there are bar- 
gains at $500. It is true that 
$500 will buy a new machine 
that is well worth the money; 
but $500 will also buy one of 
several used machines priced 
originally from $800 to $1000, 
and only about a year old. 

Also $500 will buy a two- 
year-old car originally listed 
at about $1500, and a three- 
year car catalogued at $2000. 
There is reason for pause here. 
These older, better machines 
have points of appeal that the 
glistening varnish on the new 
$500 car cannot gloss over in 
my mind’s eye. The $2000 
car is still a $2000 car. To 
be sure, it is a car with a 

certain definite percentage of 
its life already lived, but still a $2000 
car. 


Additional Advantages—Power and 
Good Looks 


The lines are not quite modern, but 


they possess an air of refinement that 


the cheaper car must inevitably lack. 
But the car’s performance interests 
me most. It runs without effort. It 
slides along at 50 miles an hour as 
though that were its customary gait. 

It devours the hills in a way 








that thrills me. On rough 
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reassuring. It is a thorough- 
bred and a bargain at the 
price. 

One final point in the argu- 
ment is the solution which the 
used car offers to the man who 
dearly wants a closed car, but 
who feels that his pocketbook 
limits kim to the choice of an 
open model. Let htm remember 





Percentage figures showing the cost of operating a 
used car costing $1800 for four years, with a total 
mileage of 40,000 miles. Although depreciation is 
greater than with the cheaper used car it is less than 


with a new $1800 car 
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that while $800 will buy one of 
several new small open cars of 
reasonable merit, this sum will 
also purchase a used sedan or 
coupé only a year or so old. 
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Odd Items of Science from the News of the Month 


Swarms of Migrating Mosquitoes 


Capture Ocean Liner 


VERWHELMED by vast clouds 
of vicious mosquitoes that drove 
blinded passengers and crew from the 
decks, the steamship Spokane is said 
to have had one of the oddest mari- 
time adventures in history during a 
recent trip from Skagway to Seattle. 
The wind-blown millions of insects 
descended upon the ship too suddenly 
to permit the closing of doors and 
portholes. The windows of the pilot- 
house were covered so thickly that it 
was impossible to see. All the crew 
and passengers were forced below 
decks, but even there they had to 
fight for breath in the midst of a 
whirling mass of stinging insects. A 
black bear, tied near the forecastle, 
was so maddened by the myriads of 
bites that it jumped overboard, and 
was hanged by its chain and collar. 
Within a few minutes the wind sub- 
sided, and the clouds of mosquitoes 
were seen to pass away to leeward. 








Thedead insects 
were cleared 
from the decks 
with a hose save 
for a bottleful that Captain Wallaby 
brought into port to prove this oddest 
of sea yarns. 

At the time of the attack the 
Spokane was a hundred and fifty miles 
from shore. The mosquitoes were un- 


Unable to es- 
cape the winged 
pests, a captive 
bear committed 
suicide by hanging 
when he attempted 
to jump overboard 


doubtedly sucked up from their breed- 
ing-grounds in the Alaska swamps by 
a small cyclone, and carried out to sea, 
since mosquitoes seldom fly more than 
a few hundred yards from their breed- 
ing place. 
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A spruce-tree reaches 
its maximum growth in 
forty-five years; an oak 
in seventy-five years. 
Yet fifty-seven million 
acres of these _ slow- 
growing trees, essential 
to life and industry, 
have been destroyed 
since 1916 by forest fires 
set by careless campers. 
This enormous area is 
equal to that of the 
states of New York and 
Pennsylvania. If this 
loss could be prevented, 
it is said that the in- 
crease in realty value 
would amount to nearly 
a billion dollars 
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lf New York and Pennsylvania Were Burned Flat 


UCH a calamity would be called 

the most disastrous conflagration 
in the history of the United States. 
Yet this is the area of American for- 
ests devastated by fires in the past 
four years. 

The great war deprived Germany of 
21,547,520 acres of land. During the 
same period a total of 56,488,307 acres 
were burned in the United States, a 
territory equal to New York and 
Pennsylvania combined. 

More than 160,000 forest fires have 
occurred in the United States during 
the past five years, 80 per cent of 
which were due to human agencies and 
therefore preventable. The 2,000,000 
feet ot timber burned represents an 








economic loss of $85,700,000, and 
would have furnished material enough 
to build a five-room frame house every 
hundred feet on both 
sides of a road ex- 
tending from New 
York City to Chi- 
cago. The popula- 
tion thus accommo- 
dated would’ be 
equivalent to a large 
city the size of Cin- 
cinnati, New Orleans, 
or Kansas City. 

It is careless pic- 
nickers who cause 
the greater propor- 
tion of these fires. 
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Shifting Sand Covers Farms 
and Railroad 


FTER fighting night and day to 
keep their tracks free from wind- 
blown sand, two railroads running 
along the banks of the Columbia River, 
near Wallula, Washington, have given 
up the struggle and are soon to move 
their roadbeds to the top of the bluffs, 
out of reach of the sand. For months 
teams of horses and scrapers have 
struggled with the sand. 

During the flood season the river 
deposits sand and silt on the Colum- 
bia’s banks to a depth of from ten to 
fifteen feet, and as the water recedes, 
the wind picks up this fine, rounded 
material and carries it over the sur- 
rounding country. On the farm of 


H. R. Ostrom a pen and shed filled 
with four hundred sheep were buried 
overnight, and a few branches bearing 
apples protruding from the surface of 
the sand-dune is all Eric Johnson can 
show for a forty-acre orchard. 


Railroads in the 
Northwest are re- 
locating their tracks on 
the bluffs to escape the 
drifting sand 
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Science Aided by Machinery 
Makes Pearl Buttons 
From Mussel Shells 


After being harvested, the shells are soaked 
in water to soften the flinty coating. The 
first operation is ‘‘blank-cutting,’’ which is 
carried out by holding the shell in a glove- 
protected hand and pressing against the 
tempered-steel cutting-tool 









































Then the _ blanks 






Dirt and 





are sorted accord- 
ing to thickness. 
The hoppers dis- 
charge them on to 
two rollers _ set 
slightly out of par- an 
allel and sloping CLASSIFYING TUBES 
downward, with the widest opening 
at the bottom. As the blanks slide 
over the widening gap, they slip 
into the classifying tanks beneath 











rough 
edges are removed 
by placing’ the 
blanks in wooden 
barrels and churn- 
ing them slowly in 
a solution of pum- 
ice and _ water. 
When cheaper buttons are being 
made, common sand is sometimes 
used instead of pumice. It is 
coarser and quicker in its action 





Through the combined action of steam and sulphuric acid the 
buttons are given their final high polish and luster in these 
rotating barrels. Then they are shaken in sawdust and washing 





These machines change the blanks 
into buttons. Automatic machin- 
ery then carves out the desired 
pattern on the face and drilling ma- 
chines drill the number of holes re- 
quired. Over twenty distinct move- 
ments of the machinery are carried 
out in these . Serations 


powder to remove the acids and moisture 
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FORMING AND DRILLING PARTS 
OF AUTOMATIC MACHINE 








Formerly buttons were sewed to 
cards by hand. Now these auto- 
matic machines do the work. They 
attach each button in place by a 
separate wire so that during in- 
spection or while in use, one button 
may be removed without loosening 
the others 
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How Caribou Meat Obtained by Airplane 
Would Increase World Food Supply 


Three million head of ‘Arctic cattle” 
might be annual kill of aerial hunters 


OME twenty-five or 


Popular Science 








thirty million caribou 
are roaming the plains be- 
yond the sixtieth parallel of 
latitude in northern Canada, 
while a few degrees to the 
south, millions of people are 
demanding cheaper meat. 
What would be more logical 
than to bring together this 
seemingly inexhaustible sup- 
ply and this equally insati- 
able demand? And what 
would be more unique than 
the plan to do it by means of 
the airplane? 








The Canadian Caribou Commis- 

sion has figured that one million 

of these animals could be 

slaughtered annually without 

endangering the species, if only 
the bulls were slain 


to shoot down the animals 
by machine gun from the air 
would make it impossible to 
save the cows. 

The Caribou Commission, 
created by the Canadian 
Government to study the 
problem and its possibilities, 








The caribou are there for 
the taking, but the big ob- 
stacle has been the matter of 
transporting the meat from 
the Arctic Circle where there are no 
railroads to the American dinner-table 
several thousand miles away. 

It has now been proposed to hunt 
caribou by airplane and it is declared 
that the killing of from one to three 
million caribou bulls a year for meat 
would not endanger the future of the 
race. 

The habits of the caribou make it 
comparatively easy to locate large 
herds from the air. While a few in- 
dividuals remain throughout the 


It was originally suggested that airplanes be used 
to round up the caribou herds and then kill them 


with machine guns mounted on the planes 


winter on the islands along the Arctic 
coast, big herds, ranging from 100,000 
to 500,000, begin to move southward 
in the fall and so great is their number 
that it often takes them several days 
to cross a stream. They have even 
been known to hold up steamers while 
they crossed the Yukon. 

Some difficulties in the way of this 
airplane hunting are obvious. Driving 
a big herd with an airplane traveling 
at a hundred miles an hour would not 
be the easiest task imaginable, while 


has decided, however, that 
the airplane can be of real 
service in placing caribou 
meat on the market. It is 
planned to use planes to locate the 
large herds and to assist in driving 
them to some strategic point where 
slaughter-houses could be established. 
With proper handling by airplanes, for 
instance, and with cooperation by cow- 
boys on the ground, herds could be 
located and driven to Baker’s Lake, 
whence the dressed meat would be 
transported to Port Nelson by motor- 
sled, where connections could be made 
with the northern terminal of the 
Hudson Bay Railroad. 





My Three Years’ Struggle to Perfect a Micrometer 


OR the most part I believe that 

practical inventions rarely re- 
sult from inspiration. I have been 
a mechanic all my life, and have 
always been troubled with the prob- 
lem of measuring holes by microm- 
eter, and the success that it brought 
me came as a result of long 
experience, hard work, and 
deep thought. 

When working as a ma- 
chinist I was often called 
upon to produce accurate 
mechanical fits. The ma- 
chining of the shaft caused 
me no difficulty, for I could 
measure it and know with 
perfect confidence that the 
shaft was of correct size. But 
when I came to make the 
hole, I was always nervous. 
I never had confidence in my 
measurements. This feeling 
was the real reason for my 
determination to invent an 
accurate internal micrometer. 

My first decision was that 
a line contact for measuring 


By John Bath 








“Some find beauty in pure musical tones—others in 
the colorful touches of a masterpiece of art. To me, 
the’ correctly designed and perfectly executed mechan- 
ical achievement is beautiful.—JOHN BATH. 








The internal micrometer is Shown above being tested for 
accuracy with the reference standard that always accom- 
panies it 


38 


the hole was essential. To this 
end I constructed numerous designs, 
Finally I settled on a micrometer of 
four jaws controlled by a microm- 
eter screw. A period of over three 
years of concentrated thought and 
development has been required for 
the perfection of the inven- 
tion. 

The idea of the master 
ring that is used for setting 
the micrometer to size is 
distinctly new and a depar- 
ture from standard practice, 
but my first conception of it 
has remained unchanged. 
The idea of a deep wall ring 
lightened with a series of 
holes, was, one might say, an 
inspiration. Nevertheless, I 
would never have had this in- 
spiration if my years of ex- 
perience—just like any other 
mechanic’s—had not _per- 
mitted a painstaking study 
of the requirements to be 
fulfilled by the perfected de- 
vice. 
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Enlargements of Handwriting Sure 
Way to Expose Forgeries 


French police perfect method to detect work of clever 
“freehand” forgers 


F all methods of forgery those of 
() the ‘‘freehand’’ experts have 

been the most difficult to detect. 
But a system lately developed by 
Doctor Locard, Director of the Labo- 
ratory of Police Technique at Lyons, 
France, reveals the work of ‘‘free- 
hand” artists conclusively enough to 
satisfy any jury. His plan is based 
on accurate measurements of photo- 











“Spears” on the tails of written letters 
are always an indication of their genu- 
ineness. Even an expert in handwrit- 


ing will fail to copy them exactly 


The angle formed between a line drawn at the base of a word and a second 


line through the center of each letter never varies. 


This fact condemns 


the example above on the left, much as it looks like the original hand 


graphic enlargements of the 
suspected penmanship. 

Even a signature is never 
written twice in precisely the 
same way, but each individ- 
ual handwriting has certain 
constants that may be read- 
ily determined and measured 
and that are not altered even 
when a man attempts to dis- 
guise his own handwriting. 
For example, the relation 
that exists bétween the aver- 
age heights of the letters 
never changes. If a man in- 
creases the general size of his 
hand, he will increase the . 
height of all the letters in the 
same proportion. If he is in 
the habit of making an S very 
large and an i very small, 
this relation will persist. If 


Loew’ hv ih sont frand big arsed Grn 
Ze, frout Ciruf Cyt fant Cea fen? 








camera used in this work 


A wonderful example of a forged check. Yet the counterfeiter failed to be 
careful in noticing the number of times he lifted his pen from the paper in 
making the words. No two persons agree on this detail 
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Laboratory of Director Locard of the Laboratory 
of Police Technique, where the science of forgery 
detectiori is practised. In the center is the enlarging 





This ‘‘o”’ was formed from right to left 

and the peculiarity cost the writer his 

freedom and 95,000 francs. But for 

the photomicrograph the forger would 
never have been caught 


he habitually writes the last letters of 
a word smaller or larger than the first, 
this order will never be modified. 

When the angle formed by the axis 
of each letter with the base line is 
measured, it is found that although 
this varies for the different letters, 
nevertheless the mathematical relation 
between the angles remains the same. 

M. Locard has also discovered that 
it is exceedingly rare for words to be 
written from beginning to end without 
raising the pen from the paper. Care- 
ful study of the frequency of these in- 
terruptions forms another check on the 
authenticity of a handwriting specimen. 

When a suspected document is sub- 
mitted to a handwriting expert for ex- 
amination, he first makes an enlarged 
photographic reproduction and scru- 
tinizes this for marks of alteration or 
erasure. Sometimes it is possible to 
demonstrate that it is a tracing, which 
is proved by the perfect simi- 
larity of the writing with 
words written by the person 
whose hand is being forged. 

If these methods prove 
nothing, the document is 
either genuine or a freehand 
forgery, and the measure- 
ments outlined are under- 
taken. In exceedingly ac- 
curate forgeries, the results 
obtained are verified by 
study of greatly enlarged 
photographs, which show 
whether the writer forms cer- 
tain letters from left to right 
or vice versa. 

One forger imitated almost 
every feature of his copy, ex- 
cept the fact that in the 
original hand the small o was 
always formed by a move- 
ment of the pen from right to left. The 
error would never have been discovered 
if the police had not examined the 
forgery under a powerful microscope. 

The microscope is also used to de- 
tect the presence of what is termed 
“‘spears,’’ or the individual little curves 
that are made in the portion of letters 
like p, g, and y, extending below the 
line. A mistake in this detail led to 
the arrest of a man who had forged a 
check for 95,000 francs. 
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Popular Science Monthly 


What Puts the “Pop” in Pop-Corn? 


Science explores the inside structure 


of the kernel 


Published by courtesy of the American Chemical Society 


O you marvel at 
the action of pop- 


heated slowly for three 
minutes before’ they 


corn? Have you often 3Occ %20CC 200CC 350cc 400CC 300eC 100CC | commenced to pop. 
wondered what causes CR ON... SEN: BS oe ee ees Shorter and_ longer 


the “pop’’? In _ the “ 
many years that pop- 
corn has been used as a 
food and a confection 
this question has never 
been answered until a 
short time ago when 
science set out to study 
- pop-corn and its inside 
structure. Dr. R. H. 
Carr, of Purdue Uni- 
versity, was in charge 
of the experiments. 

In the beginning he 
believed that popping 
might be due to the' 
amount of water contained in the corn. 
He tried heating corn with varying 
water content and found that this 
theory was wrong. Next he studied 
the proteids, thinking that grains con- 
taining the highest protein content 
would pop best; but again he found 
that he was wrong. His third experi- 
ment, and the one that solved the 
problem, concerned the rate of heating 
the corn. 

Dr. Carr took thirty cubic centi- 
meters of corn and heated it rapidly. 
The popping commenced in one minute 





Corn will pop best when heated for three minutes before the 
popping starts, according to the results of this test. Too rapid 
or too slow heating destroys the popping qualities of the corn 


and continued until he had obtained 
one hundred and twenty cubic centi- 
meters of popped corn. Then he tried 
the same amount and heated it less 
rapidly. This time he got a yield of 
two hundred cubic centimeters. He 
kept on in this way, gradually reduc- 
ing the rate of heating. With the final 
results of the various tests before him, 


‘he studied ;the contents of the test- 


tubes shown in the illustration. 

It was a simple matter to see that 
the largest volume of popped corn 
was produced when the grains were 


heating periods reduced 
the production propor- 
tionally. 

To complete the tests 
both chemical and pho- 
tomicrograph examina- 
tions were made to 
ascertain the reason for 
this action. It was de- 
cided as a result of these 
tests that when the 
corn is heated too 
rapidly the starchin the 
cells does not have time 
to become gummy—or 
as the scientists call it, 
dextrinized—before the popping takes 
place. Therefore the starch should be 
allowed three minutes of gradual 
heating. 

The chemical change of the starch 
to dextrin is accompanied by a con- 
siderable dilation of the cells of the 
corn. These cells are filled with steam, 
produced not by the water in the kernel 
but by hydrolis—the forming of water 
from the constituents of the corn. As 
the steam increases, there comes a 
time when the pressure is too great, 
and the “‘pop”’ then takes place. 





The Oldest Ship that Sails the Sea 


CURIOUS assemblage of ghosts 
might walk the decks of the 
little three-masted vessel, Success, at 
present making a tour of the world. 
She was launched in 1790, at Moul- 
mein, British India. Princes, nabobs 
of the Orient, and rich merchants of 
India, miserable convicts doomed to 
years of torture, and finally the royal 
personages who have visited the hulk 
in recent years, would constitute the 
phantom crowd. 
To-day the Success is a museum 
upon whose decks are exhibited the 
instruments of torture employed while 





An old iron chest on the Success. 
It is made of strips of beaten iron 








the ship was used as a convict 
transport and prison. Until 1802 
it carried rich cargoes of spices, 
aromatic teas, ivory, and valua- 
ble products of the East. Then 
it was converted by the British 
Government into a convict ship, 
on which sentenced prisoners— 
many convicted for the most triv- 
ial offenses—were conveyed to 
Botany Bay, the convict settle- 
ment in Australia. 

The vessel has a tonnage of 











eleven hundred, and is 135 feet 
long with a thirty-foot beam. The 
solid sides of Burmese teak are 
more than two and one half feet thick 
at the bilge. The between decks and 
the lower deck are fitted with dark, 
narrow cells, and there are two “black 
holes” in which the prisoner could 
neither sit down, stand upright, nor 
recline. The slanting side is worn 
smooth where the desperate victim 
tried to get a foothold as the ship 
rolled in the sea. 

_ Over fifteen million visitors have 
inspected the vessel, and many notable 
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The convict ship Success. The arrow- 
heads mark it as a prison ship 


persons, the late King Edward, of En- 
gland among them. It is now used as 
a floating museum, circling the world 
under its own canvas, in the interests 
of prison reform. The arrows on the 
side of the hulk indicate to all and 
sundry that it is a convict ship, the 
broad arrowhead being an insignia 
that was also branded on the palm of 
the convicts’ hands and that is still 
used on the prison clothes of English 
convicts. 
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How Hot Is the Ash of Your Favorite Cigar? 


This test of its temperature reveals its quality 


F all the qualities that 
O are essential in a good 

cigar, none is as impor- 
tant as the “burn.” This 
term includes many points, 
the most important being 
evenness of burn, color, firm- 
ness, and coherence of ash, 
and fire-holding capacity. 

Chlorides in the tobacco 
tend to prevent complete 
combustion and the forming 
of products injurious to the 
flavor and aroma. On the 
other hand, the carbonates of 
the alkalies, particularly of 
potassium, aid the combustion 
and increase the fire-holding 
capacity. 

In order to study carefully 
the action of the various salts 
upon the course of combustion 
of the cigar, a knowledge of the 
temperature of the burning 
cigar is necessary. 












The quality of a cigar can be determined by 
these sensitive instruments which measure 
the temperature of the burning tobacco 


the region of highest temperature, the filler of the 


POTENTIOMETER 


cigar was disturbed to only a very small extent and 
good insulation between the wires was secured 
without the necessity of introducing additional 
heat-absorbing material into the cigar. The smaller 


couple No. 1 was located about 2.5 
cm. from the tip with the larger couple 
No. 2 about 2 cm. farther back. 

The apparatus was ad- 
justed and the cigar lighted. 
As soon as a temperature 
near 300° C. was indicated, 
readings were taken of the 
highest temperature reached 
during the puff, and of the 
temperature in the coal of the 
cigar about thirty seconds 
after the puff. These latter 
readings were taken to deter- 
mine whether the point of 
highest temperature had 
been reached as indicated 
by arising or falling temper- 


7 ature. 


The time interval between 





The United States Bureau 
of Plant Industry has de- 
veloped a method of determin- 
ing the maximum temperature 


TABLE I 


Couple Couple 
No. 1 No. 2 
Degrees Degrees 
C C 


Couple Couple 
No. 1 No. 2 


Degrees Degrees 
S e. 


puffs was one and one half 
minutes and the duration 
of the puff was from five 


to eight seconds. An attempt 


within the burning cigar. Citar J...868 © 842s Giga NLL? BR was made to keep the draft 
Thermocouples were com- en hee — Cigar O....892 910 and, consequently, the rate 


posed of the following wire: of 


combustion, normal. 





Platinum 0.01 em. and 0.015 ie ie ee ie sai When the temperature indi- 
cm. in diameter, and platinum Cigar J....717 668 Cigar M .. . .803 708 cations began to decrease on 
alloyed with 10 per cent. rho- aes. S08 _ successive puffs, the other 








dium of the same diameters. 
The potentiometric method 
of measurement was used. 


Table I shows maximum temperature records for junction wee switched into 
seven makes of cigars; Table II gives maximum the circuit and a similar set 
stationary temperatures in the ash between puffs of readings taken. The 


et Ro 





In order to eliminate con- 
duction and leakage, only couples 
composed of very small wires were 
used, so the platinum-rhodium couple 
was chosen. 

A small glass capillary tube drawn 
down to a point was thrust through the 
cigar at a point about 2.5 cm. from the 
tip of the cigar. One of the wires of 
the couple was then passed into this 


tube and so through the cigar, the 
tube withdrawn from the cigar and 
removed from the wire, and this wire 
joined to the other wire of the couple 
by are welding. The point of junc- 
tion was then pulled back to the center 
of the cigar and the small holes around 
the wire plugged with paper pulp. In 
this way the junction was located in 


couples, as taken from the 
ash, were usually check-standardized 
with boiling sulphur as a reference 
point. ‘ 

The platinum-rhodium couples were 
selected of different sizes of wire in 
order that any great lowering of tem- 
perature due to conduction along the 
wires might show up a consistently 
low reading of the larger couple. 


Thirty-five Hundred Varieties of Human Hearing 


ACK of good hearing is 
often due to lack of ear 
education. Many people 
who do not hear easily may 
educate their ears. 

With the use of the ap- 
paratus here shown, it has 
been found that human hear- 
ing is divided into thirty- 
five hundred classes. The 
normal ear can hear the 
sound produced when fingers 
are stroked across a piece of 
paper. Ears that cannot 
hear it may have their de- 
gree of hearing determined 








After this apparatus determines the exact status of your 
hearing, a receiver is designed to aid any particular fault 
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by the apparatus illustrated. 
Later a receiver is designed 
that will aid that particular 
condition. It is possible to 
correct all defective hearing, 
with the exception of con- 
genital deafness. 

The sound educator acts 
directly on the basilar mem- 
brane, which is that part of 
the ear where the sound ac- 
commodation is effected. It 
increases the vibration to a 
point where maximum hear- 
ing is brought about for all 
types of ears. 
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of the Battleship “New Mexico” . 











. 
| 
) 
| 





SS Siete einer eer aon ae ner eeeneeee eee 





Inside Workings 














"FLARE OF BOW 








~OlkeFUEL 
. (elexe) olelenci Von) — 





Popular Science Monthly publishes above the first picture 


to be made public showing the interior construction of 
America’s greatest fighting unit the all-electric New Mexico 


ITH the formal acceptance of 
the New Mezxico, the United 
States navy has the honor of 
possessing the first electrically pro- 
pelled battleship in the world. Added 
to this distinction and making it one 
of the most formidable fighting units in 
service, are its heavier guns, wider 
cruising radius, and greater maneuver- 
ing ability. 
The propelling machinery of the 


New Mexico consists of 
two steam turbines of 
17,000 horsepower, driv- 
ing generators to supply 
power to four 7000 horse- 
power motors. The 
motors are connected direct to the pro- 
pellers and turn them at the rate of 
170 revolutions a minute, equivalent 
to a speed of twenty-one knots. Three 
other turbo-generators of small capac- 
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General arrangement of boilers, turbo-generators, control 
switchboard, and propelling motors on the electrically 
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driven New Mexico 


ity furnish the necessary current for 
the multitude of electrically driven 
machines and accessories. 

Steam for the turbines is produced 
by nine oil-burning boilers. The small 
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The World’s First Electrically Driven Fighting Ship 
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In the Maryland, now ready for her sea trials, 
the steam turbines are in the center, with the 


boilers along the side 


drawings show the relative position of 
the boilers and propulsion machinery 
in this ship and in the later vessels of 
the same class. Bunker space is pro- 
vided for a million gallons of fuel oil, 
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Photograph of the New Mexico with one side partially 


which is sufficient to give 
the ship a cruising radius 
of 10,000 miles. 

The New Mezico is an 
electrical ship in every 
meaning of the word. In 
addition to being the direct propelling 
force of the battleship, electricity is 
used to operate loud-speaking tele- 
phones, gyroscopic compass, steering- 
gear, anchor windlass and all the 
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cut away to show the relative positions of the new electric 
drive, the crew’s quarters, and the fuel space 


winches, air compressors, ammunition 
hoists, range signaling apparatus, and 
the movement of guns. Electric heat is 
used in the kitchen and in the laundry 
and all the mechanical departments are 
motor operated. 

The New Mexico is the first of six 
battleships of its class. The Maryland 
is the next to be placed in commission. 
After her will come the California, West 
Virginia, Colorado, and Washington. 
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Two-Headed Snake 
Travels Both Ways 


HE zoological freak 

shown above is a na- 
tive of South America. It 
is a snake without a tail. 
Not only has it a perfectly 
developed head at each 
end of its body, but it can, 
and does, travel either 
backward or forward at 
choice. 

The specimen is on dis- 
play at the London Zoo- 
logical Gardens and every 
day a large crowd collects 
and waits to see what will 
happen when the snake 
sees something good to eat 
in both directions at once 




















Keep Small Screws 
in a Salt-Shaker 


SE a salt-shaker for 
small screws and 
tacks. Above, you see an 
old glass salt-shaker that 


screws. When the owner 
wants a few screws, he 
shakes the shaker and out 
they roll. This is much 
easier than the usual proc- 
ess of hunting through a 
box of assorted screws. 

S. A. Rhodes, of Chi- 
cago, is responsible for the 
idea. He builds optical 
instruments and_ small 
clocks, in the assembling 
of which tiny screws are 











and starts a tug of war 
with itself. So far, this 
has not taken place, but any one who has 


Automobile Takes the Sky Line 


necessary. 





AMERICANS eat twelve times as much salt 


trouble making up one mind should pity oe and narrow was the path as they need, but the excess does little 


this animal. 





followed by Harry Piel when he drove harm. Scurvy, which was the plague of 
his car across two metal bars that con-  sailing-ships on long voyages when the diet 


nected the roofs of two seven-story build- consisted of salt meat exclusively, is caused 
In 1920, 1,234,222,889 persons traveled by ings. Had he wavered, he and the car by the absence of vitamines and not by the 


railroad, and 4,932,000,000 by automobile. would have crashed to the street. 


excess of salt. 





Cheetahs Are Trained to Hunt in India 


” India and Ceylon the cheetah is used for hunting, just as 

some breeds of dogs are used for the same purpose in the 
United States and elsewhere. In fact, while the cheetah 
resembles the leopard in many respects, he really belongs to the 
dog family. 

The natives train him to chase an animal and hold it at bay 
until the hunters arrive. The picture below shows a cheetah 
traveling to the hunting-grounds in an ox-cart. 





Natives of India taking the cheetah to the forest to hunt game 


Lobsters Caught Fresh from the Sea 


PiCtURE> below is a boatload of lobsters, fresh caught and 
lively. There are over a thousand in the heap, and if the next 
lobster-pot is as full as the last, there will be no room aboard for 
the crew. 

Notice the heavy gloves worn to protect the hands in lifting the 
lobsters out of the pots in which they are caught. This boatload 
is an unusually heavy catch even for the Maine coast in the 
height of the season. 

Courtesy 


U.S. Bureau 
of Fisheries 


bd 


"A boatload of lobsters on their way to the fishmonger 





is partly loaded with small , 
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Lamp Lights as a Signal to 
the Waiter 


OTHING more nor less 

than a life-saver is this 
little lighthouse. Every one 
knows that after the dinner 
is over, the waiter vanishes, 
and one waits in vain for the 
check. 

With this: lamp you can 
signal him by pushing a but- 
ton. There is no need to 
whistle as loudly as you dare, 
or accidentally drop a fork, 
or glare about, until one of 
the waiters finally notices 
that something is wrong, and 
comes to see what it is. 

Pushing a button lights an 
electric lamp in the top of the 
lighthouse, and when the 
waiter sees it burning, he 
knows you want him. 


IF fish are frozen quickly, as 
by immersion in brine tanks 
at 10° F., the flavor and physi- 
cal characteristics of their 
flesh are unchanged. After 
thawing they cannot be dis- 
tinguished from fresh fish. 
This method of rapid freezing 
is being used to improve the 
flavor and quality of cold- 
storage food. 


Europe Going in for Skyscrapers 


BERLIN is the city that will give Europe 
her first real skyscraper. 
twenty-two stories high, and, as the illus- 
tration shows, will be an impressive build- 
ing, of typical American construction. 
Although this skyscraper’s chief reason 
for existence is to house a railway station, 
the building will be used also for offices, a 
moving-picture palace, and restaurants. 
Note the suggestion of ornamentation 
that softens the architecture of a strictly 
utilitarian building. New York City has 
several striking examples of such a combin- 





It is to be 





She Is Testing the Perfume 
of Flowers 


bn botany classes where the 
student is trying to dis- 
tinguish the perfume of one 
flower or plant from another 
it is advisable to eliminate all 
other odors. It requires in- 
tense concentration to do 
this without the help of the 
simple device shown in the 
illustration. 

The nosepiece fits tightly 
to the face and is connected 
with the mouthpiece into 
which the flowers to be tested 
are inserted. Then, only 
those perfumes are conveyed 
to the nose that originate in 
the plant being studied. The 
device is used in English 
botany schools to estimate 
the varying amounts of fra- 
grance emitted by varieties 
of the same kind of bloom 
grown under different con- 
ditions. 


Do you know that, in pro- 
portion to its size, Ceylon 
produces a greater quantity 
of graphite and of purer qual- 
ity than any other part of the 
world? 


Europe’s first skyscraper will house a railroad station, a movie, and cafés 





Dwarf Automobile Moves Punch and Judy Show 


(y= of the favorite amusements of English children is the 
Punch and Judy show. A Londoner is the father of the 
modern Punch and Judy on wheels. He has set up his theater on 
the hood of a tiny five-horsepower automobile, and tours the 
country districts of England, giving a performance by the road- 
side wherever a crowd collects. 

The sight of this novel vehicle moving slowly through the 
streets never fails to gather a large audience of children. 


Was This the Start of the Trailer Idea? 


"THE village bus-driver of Sodus, New York, developed the first 
trailer to be used in this country, according to the claim of 
his fellow citizens. He started the idea over twenty years ago 
and used it successfully to carry baggage. The trailer shown in 
the picture was used by its originator’s successor. 

At the time the trailer was built there was not a firm in the 
country making them. All work on it was done in the village 
blacksmith shop. 























Punch and Judy on wheels is a new idea. ‘or the theatrical world 


The first trailer used in this country was for carrying trunks 
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74,000 Candlepower Searchlight 
for Night Surveying ' 


MODIFICATION of the surveying 
searchlight has been designed by 
E. G. Fischer of the United States Coast 
and Geodetic Survey. This instrument is 
used to mark the triangulation points in 
surveying triangles the sides of which are 
from ten to one hundred miles in length. 
It is also used by surveyors at night or when 
hampered by fog or smoke. ¢ 
The newest model is light and portable, 
economical in current consumption, and 
with highly concentrating reflecting power. 























Geodetic surveyors are using this powerful 
searchlight for night work and in foggy and 
smoky atmospheres 


The source of light is a comparatively small 
incandescent bulb rated at 3.7 volts, 0.6 
amperes, but the filament is highly con- 
centrated. Since the light originates from 
what is, for practical purposes, almost a 
mathematical point, the reflection secured 
is nearly perfect, which makes the search- 
light extremely powerful for its size and 
weight. Bureau of Standards tests give 
the apparent beam candlepower at 100 feet 
as 74,000 on a current consumption of 66 
amperes at 5.4 volts. 





Pocket Extractor Pulls Buried 
Nails with Ease 
N° matter how far the head of a nail may 


have been driven below the surface 
of the board, this pocket-size nail-puller 





The hammer drives the claws over the nail 
head and then furnishes the leverage to with- 
draw the nail 


gets it out without fuss or delay. Set its 
claws over the nail, and tap the top of the 
puller with a hammer until the claws take 
hold. Then use the hammer as shown. 


Popular Science Monthly 
Magnetic Crane Shunts and Unloads Cars 





8 ge of the problems the plant super- 
intendent had to solve was how to un- 
load cars of sheet bars and steel plates at 
scattered points in a large plant. The 
magnetic crane was the most efficient 
method. But to-day a car must be un- 
loaded at one end of the plant, and to- 
morrow at another, a mile or more away. 
Loading costs are reduced by the use of a 
combination locomotive and crane pictured 
above. 

No switching engine is necessary. The 
locomotive shunts the cars and unloads 
them rapidly at the point where the material 
is desired. The engine is far more powerful 
than its size would indicate. It will exert a 
drawbar pull of 2600 pounds for an hour, 
4200 pounds for thirty minutes, and 5400 


pounds for fifteen minutes, within limits 
specified for traction motors. - Its maxi- 
mum speed is between six and seven miles 
an hour. \ 

To enable the engine to unload material 
from cars behind it or on adjacent tracks 
and to pile it on either side of the rails, the 
crane has a radius of twenty-eight feet, and 
is capable of lifting 3000 pounds at forty 
feet a minute, and of slewing in a complete 
circle with this load in thirty seconds. The 
lifting magnet is tested apart from the 
crane, and is capable of lifting five tons. 
To give the engine sufficient weight to keep 
it on the track when the maximum load is 
lifted, the framework is entirely con- 
structed of steel one inch thick, and is 
strongly braced with heavy angle-bars. 
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Portable Wash-Basin Folds 
into Smal Space 


ATHER than take a chance with the 
cleanliness of the hotel lavatories en- 
countered in his travels about the country, 
a resident of New Jersey has invented a 
portable lavatory that can be folded up 
into a space no larger than a magazine. 
The lavatory consists of a piece of water- 
proof material stretched loosely between 
an oval frame so as to form a shallow basin. 
The frame is held by supports that are 
made to rest on the sides of the common 
lavatory bowl. The improvised basin 
hangs free from all surroundings and the 
user may splash to his heart’s content, 
knowing that there is no danger whatso- 
ever from contamination. 
A new piece of cloth costs but a few cents. 
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Twin Propeller Permits Larger ‘ 
Engines in Small Ships 


Ta inventor of the double propeller, 
P. J. Griffin, of Boston, Massachusetts, 
claims he has made a distinct improvement 
in design, since its diameter is only two 
thirds that of an ordinary propeller of equal 
propulsive force. It will permit the use of 

















Twin propellers having specially designed 
blades make it possible to equip boats with 
bigger power plants 


a more powerful engine on small boats 
without danger of “belling,” and may be 
used on any form of marine craft. 

The feature of the design is the skilfully 
calculated curvature of the blades, which 
are so designed that the rear blade is not 
subjected to the back wash from the for- 
ward screw. 
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Magnet Salvages Nails from 
Ocean Bottom 


ICTURE, if you can, the endless task 
of picking up a million nails from the 
bottom of the ocean. There is no way in 
which it could be done other than the 
method used—by electromagnet. Some of 
the casks containing the nails in the sunken 
cargo were broken wide open and their con- 
tents spread over the mud under many feet 
of water, but the magnet got them all. 

The derrick lowered a powerful magnet 
over the spot where the ship sank, then 
dragged it around slowly over a wide area. 
At intervals the magnet was raised to the 
top and the accumulation of whole barrels, 
broken barrels, and loose nails dropped off 
into a container, by simply removing the 
current which had produced the magnetic 
force. It is probable that many of the loose 
nails were drawn up through a considerable 
depth of mud and silt. 


New Caterpillar Tractor Travels 
Thirty Miles an Hour 


OF course, we have known that a cater- 
pillar tractor can go anywhere, but we 
never expected it to go there very fast. We 
thought a man driving a tractor ran about 
as much risk of arrest for speeding as his 
brother in a steam-roller. But this tractor 
will do thirty-one miles an hour, in spite of 
the weight of the gun and its load of pas- 
sengers. 

The speed is made possible by the use of 
rubber treads on the tracks and rubber 
facings for the truck wheels and the two 
large sprockets in each track. The rubber 
absorbs the shocks at high speed, and the 
machine runs smoothly and very quietly. 

The mount has recently been water- 
proofed, and has proven itself able to cross 
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A new army caterpillar tractor can travel 
thirty miles an hour and ford streams of 
considerable depth 


streams where the depth was sufficient to 
submerge it entirely except for a tube con- 
taining the breather and air intake. This 
makes the tractor comparatively inde- 
pendent of bridges. 





Sand-Slinger Does Work of Eight Men 


i large foundries a considerable force of 
men is needed to ram the sand into the 
flasks. But before being rammed, the sand 
must be riddled and all the pieces of scrap 
taken out. 

An electrically drawn sand-slinger does 
all this work and does it eight times faster 
than a mancould do it. The sand is 
dumped in one pile on the floor and the ma- 
chine travels into it in tractor fashion. The 
sand is taken up by a conveyor to a screen, 
where all foreign substances are removed 
automatically. Then it goes into a hopper 
and from there on to a belt-conveyor. 

The conveyor takes the sand to the im- 


eet: 


pelling head, which drives it with great 
force into the mold. One man controls the 
operation of the entire machine and varies 
the density of the ramming according to 
the demands of the job. 

One man can ram about one cubic foot a 
minute, but this machine completes ten 
cubic feet in the same time. 









This machine, with one 
man to guide it, picks 
up the sand from the 
foundry floor, sifts it, 
separates the foreign 
matter, and then drives 
the sand under pres- 
sure into the flasks. 
This pressure deter- 
mines the compact- 
ness of the sand in the 
mold and can be con- 
trolled by the work- 
man in charge 
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Scoreboard Describes Football 
Plays to Spectators 


Sa the game of many rules and 
many happenings, is no longer the puzzle 
to the inexpert spectator that it once was. 
This cover-all scoreboard now comes to his 
aid in practically all of the large college 
stadia of the country, reporting the game 
play by play. 

The score, the possessor of the ball at the 
moment, the line from which the ball is to 
be played, the number of the “down,” the 
yards to gain, who “‘downed’”’ whom and 
the minutes to play, all appear in big white 
figures on the board, while a miniature 
football follows the play on the big grid- 
iron by moving up and down and across the 
“‘yvardlines” on the little replica so as to 
show every spectator the exact point at 
which the pigskin is in play. 

To operate this board at game-speed two 
men follow the ball up and down the field, 
wigwagging every play with arms, head, 
and feet to some twenty men who stand 
behind the board decoding signals and 
moving markers at top speed. 





The Brief-Case Acquires an 
Extra Handle 

















HE handle of a brief-case is the part 

that wears out first. A manufacturer 
recognized this fact and has brought out a 
special handle that makes replacements 
easy. A simple harmless hook on each end 
of the grip with a sheath to protect the 
hands from the metal comprises the new 
product. 





““ALco bronze,” an alloy of aluminum and 
bronze, is said to be stronger than any other 
bronze. It has the color and luster of 
gold. 
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Wheels Open Garage Doors Automatically without 
the Driver Leaving the Car 


B* setting an iron plate in the driveway 
leading to his garage door, and connect- 
ing it with the latch, an ingenious auto- 
mobile owner opens the door without 
leaving his seat. 

Nothing could be simpler than the 
method of operation. The doors are held 
shut normally by a spring lock, but there 
is always a tendency for them to swing 
open, caused by powerful springs on each 
side. From the spring lock a wire cable 


leads outside and underground to the steel 
plate set in the approach. When one of the 
wheels is driven over this plate, the latter is 
depressed and the cable is operated. This 
unlatches the spring lock and the door 
springs complete the work by swinging 
wide the doors and holding them in that 
position. 

To reset the device it is necessary only 
to push the doors shut and see that the 
spring lock catches. 





Pavement-Breaker for 


NGINEERS of the Board of Water 
Commissioners in Detroit have de- 
signed a machine for breaking pavements 
that will cut trenches for water-pipes 





This machine works like a pile-driver and can 
break through fifteen inches of concrete pave- 
ment a minute 


through a ten-inch concrete pavement base 
with a great saving in labor cost. 

The machine is practically a small pile- 
driver mounted on two short crawler 
tractors. While the hammer is on the up 


Starting Pipe-Trenches 


stroke, it is moved across the cut. The ex- 
treme width of trench possible without 
moving the machine is six feet. The 
hammer has a hoisting speed of seventy- 
six feet -a minute, and can be shifted 
twenty inches between the blows, which are 
struck every four seconds. It is raised by 
three tilting spurs on the hoisting-chains 
that engage lifting lugs on the hammer. 

The road speed moving from job to job 
is about a mile an hour. At work fifteen 
inches of pavement are broken up a minute. 
One operator and a laborer run the ma- 
chine, which uses a fifteen horsepower gas- 
oline engine. 





Drydocking Big Ships by 
Telephone 


Py . AN ocean liner must be held precisely 


over the center line of the dry dock 
until the supporting blocks are put in place 
under the keel. Guiding the ship into posi- 
tion is the duty of the dockmaster, who 
stands at one end with a sighting vane 
which he alines on the ship’s masts. With 
large ships and modern docks, however, he 
is too far away from the men who carry out 
his orders to reach them by shouting, even 
through a megaphone. 

A portable telephone is used by which 
the dockmaster communicates with the 
power house operating the dock pumps, 
and from that point his instructions are 
relayed to the proper gangs, who may be 
eight hundred feet or more away from the 
dockmaster. 
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Wellesley Has Formaldehyde 
Closet for Sneezers 


peeled is a warning of a cold. At 
Wellesley College there is a little white, 
zinc-lined room that is guaranteed to make 
one sneezeless and snuffleless provided one 
seeks it in time. 

When the twitching nose is first felt, a 


trip to the “‘coryza closet” is immediately 
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College girls go to this first aid closet when 
a sneeze foretells an incipient cold 


made. Here the fumes of formaldehyde 
and eucalyptus oil are inhaled. The tight- 
fitting door prevents the escape of the 
fumes and if the patient remains in the 
place for a few seconds, there need be no 
fear of the cold getting beyond the first 
stagés. 





An Electric Generator for the 
Motorcycle 


A MAKER of motorcycles has appeared 
on the market with an electric ma- 
chine that includes in its equipment mag- 
neto ignition and a generator furnishing 
current for headlight and taillight. 

The generator is swung low between the 
gear-box and the rear wheel and is driven 














ELECTRIC GENERATOR 





Whatever the speed of the motorcycle, this 
generator will keep the headlights evenly 
illuminated 


from the engine by an endless leather belt. 
A voltage regulator controls the voltage of 
the generator at varying speeds and is so 
designed that full illumination is supplied 
to the lights when the motorcycle 1s 
traveling at six miles an hour. 
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‘Chemicals Render Zoological 
Specimens Transparent 


EDICAL students would have less 


difficulty in learning anatomy if it~ 


were, possible to render an organ, such as 
the heart, transparent, so that all the veins 
and muscles in the interior could be seen in 
their natural position. Now M. Jezequel, 


for forty years a zoologist at the Sorbonne, 


has perfected a method by which flesh can 
be made transparent. 

The specimen is dehydrated by im- 
mersion in alcohol, and is then carefully 
impregnated with methyl salicylate. After 
this treatment M. Jezequel claims that the 
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M. Jezequel, inventor of a chemical process 
which makes fiesh transparent 


tissues become transparent, while the veins 
and arteries are plainly visible by reason 
of the coagulation of blood within them, 
which renders them opaque. The degree 
of transparency is said to depend on the 
purity of the methyl salicylate employed. 





A Three-Horsepower Motor 
Drives Ferryboat 


N the Peedee River in North Carolina - 


there is an electrically operated ferry- 
boat that is controlled by a motor on board. 
The motor, which is of three horsepower, 
two hundred and twenty volts, is con- 
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A three-horsepower motor operated from an 
overhead trolley drives a ferry-boat across the 
Peedee River in North Carolina 


nected by a series of sprockets with a 
cable-drive that enables the boat to cover 
a distance of seven hundred feet in two 
and a half minutes. 

_ The ferryboat is large enough to carry 
eight automobiles at atime. It is equipped 
with a telephone that enables travelers to 


communicate with people on shore in case 
of trouble. 





Census Returns Are Sorted with 
a Magnet 


"T= first step in tabulating census re- 
turns is to sort the miscellaneous in- 
formation obtained in the field into its 
main headings. This would be an almost 
endless task if done by hand, but a mag- 
netic sorting machine will handle 15,000 
cards an hour, and never make a mistake. 

The information is transferred to spe- 
cially prepared numbered cards. In classi- 
fying men by their occupations, for ex- 
ample, the fact that a man is a printer is 
indicated by punching a hole at number 4; 
if he is a lawyer, number 5 is punched, 
and so on. The cards are then placed in 
the hopper of the sorting machine and 
from there pass down between a brush and 
a roller. 

When a hole goes under the brush, a 
contact is made that operates an electro- 
magnet.* All the other chutes are held 
back by a pawl that is part of the armature 
of the magnet, and when the opening cor- 
responding to the number punched reaches 
the card, it slides through into the proper 
compartment. 





Plumber Turns Surgeon to Save 
Workman’s Life 


7 Be repairing an elevator, a work- 
man in England was struck by a 
steel rod which entered at his shoulder and 
left by his knee, pinning him to the floor. 
After the man was freed by cutting the bar 
with a hacksaw, it was found that he had 
three and a half feet of steel tubing in his 
body. The surgeons had no tools for ré- 
moving a body of this size, so a plumber 
was called in. He put on an operating 
gown over his overalls, sterilized a stilson 
wrench and a pair of gas pliers in the usual 
way, caught hold of one end of the rod and 
withdrew it from the wound without 
mishap. The victim recovered from this 
strange operation and is expected to live. 
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Sidecar Takes on Novel Shape 
to Advertise Shoe-Store 





OST Americans think that the rest of 
the world follows after them when it 


~~ comes to advertising, and in the main it is 


‘true, but the picture above shows what our 
British cousins can do in that line. 
A certain shoe-repair store owner in 
*England utilized his sidecar for advertising 
purposes by having it built in the shape of 
a huge shoe with his name painted on. 





Testing Depth Bombs with a 
Pile-Driver 


| Teenage ureter depth bombs in the woods 
is the latest experiment tried by the 


' United States navy. The bomb is placed 


~ between two trees to which a pile-driving 
outfit is attached in the manner shown 
below. The weight at the top is dropped 
on the bomb and it has the same effect on 
the bomb as water of a corresponding 




















Depth bombs are tested by dropping a heavy 
weight upon them from a great height 


depth. The weight is dropped from vary- 
ing heights and thus the effect of water 
pressure is found. 

From these experiments in a forest near 
Tacoma, Washington, data are being ob- 
tained that will prevent accidents from the 
premature explosion of bombs. 
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How. Your: New Automatic Telephone Will Work 


FR tn. 


Nearly every home i in America is going to be ‘its own exchange 


ITHIN a few years telephone letter N, and for the num- 

operators will.be as scarce as_ ber. Only the first three 

horse-car drivers. With auto- letters of the exchange are 
matic telephony, you~have only to “dialed.” This makes 
manipulate a dial at the base of the seven times that the dial 
telephone. All kinds of little “‘jiggers’’ must be turned and al- 
at the telephone exchange dance lowed to return to its nor- 
around rapidly, going about their task mal position. 
of connecting your line with the num- When you lift the tele- 
ber you are calling. The number} phone receiver from its 
called is recorded, an idle trunk-line| hook, a number of little 
between the exchanges is found, the® busybodies at the ex- 


proper line is picked out at the distant change get into action, select your 
exchange and the bell of the distant line, and automatically connect it 
with an idle “sender.’”’ When this 

In place of giving the number tothe _ is done, you are notified by a gentle 
operator, you will “dial” the number. tone in the receiver. As you dial, 


telephone is rung. 





en | By Raymond Francis Yates 


The dial of the automatic 
telephone. It works like 
this: If you wanted the 
number, Garfield 225, you 
find the number printed in 
the book, ““GARfield.” This 
means that the letters GAR 
would have to be ‘“‘dialed.” 
To do this, the finger is 
placed in the hole contain- 
ing the letters GHI. The HI would have 
nothing to do with the call. The dial would 
then be turrfed until the finger came to 
the stop and then it would be allowed to 
return. The same operation would be fol- 
lowed out for the AR and the numbers 225 


The dial is located at the base of the the signals are received by the 


telephone and by its use electrical im- sender, which registers them. The 
“district 
change which cause the mechanism ~ selector’ to find an idle trunkline 
between the first exchange (Gar- 
To operate the automatic telephone field) and the exchange being called = ssoinc 


pulses are sent to the telephone ex- sender? then directs a 
there to perform certain functions. 


you first lift the receiver from its hook (Pennsylvania). 
and hold it to the ear. A certain tone 


dial the number. 


PRS (the R and S are ignored in this ‘incoming selector’ in 
case). The dial is turned in clockwise the Pennsylvania ex- 
direction until your finger comestothe change. Thesender that 
stop. At this point you remove your first recorded your num- 
finger, and the dial automatically re- ber and found a trunk- 
turns to the normal position. Your line for you, now con- 
finger is next placed in the holemarked tinues its work and 
E and the dial is again moved around causes your line to be 
to the stop and allowed to return. The connected at the Penn- 
same operation is carried out for the sylvania office with. the 
“final selector.” 

The actions of the 
final selector at the: 
distant office is still 
controlled by the sender 
that you leased - when 
you picked up the re- 
ceiver. 

At the final selector in 
the distant office, the 
line of whatever sub- 
scriber you are calling 
terminates, and it is the 
duty of the final selec- 
tor to search quickly 
through .the multitude 
of lines and find the one 
you are calling. At the . 
very instant it is con- 
nected with your trunk- 





























After the call is dialed, the sub- 
scriber listens for a signal. If 
the line is clear, he hears the bell 
of the number he is calling. If 


The district selector, possibly one 
is then sent through the receiver that of the most “intelligent” parts of 
will indicate that the instrument is the whole system, searches busily 
ready for use. After that you start to through hundreds of trunklines 
until it finds an idle one and in- 

Assume that Pennsylvania 5280 is stantly connects it with your line. 
the number you want. Youplace your The end of the trunkline it finds is 
finger in the hole in the dial marked connected automatically with an 








the line is busy, he receives a 








“busy” signal a. 

















CONTACTS COMMUTATOR FOR CONTROLLING 
VERTICAL MOVEMENT OF SEL 
ECTING MECHANISM BELOW 


LINE-FINDER 


MULTIPLE BANA 
SOO PARTY LINES TERMINATE 


MERE y 


SUDING 
CONTACTS 


DRIVING MOTOR 
FOR ROLLERS 







m 6MAGNETICALLY OPERATED LEVER WHICH HOLDS 
mi 6METAL fan 4 or yy FRICTION ROLLS CAUSING 
IT TO OR DOWN AND CARRY THE 


. @ SLIDING CONTACTS OVER TRE PARTY LINE FRAME, 
pea pha pore b a a N bad CONTACTS REACH THE PROPER LINE 
DOWNWi ud H 
MOVEMENT OF Bs EY STOP AUTOMATICALLY 


CONTACTOR 


All the subscriber lines of the automatic ex- 
change terminate at what are known as the 
“final selector’’ and “‘line-finders.”’? When a call 
is received, the selector faithfully and rapidly 
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line, the connection is completed. 

When the connection is completed, 
you can hear your called subscriber 
being rung. When the bell is rung, a 
gentle humming noise is heard in your 
receiver. If your friend is not home, 
you hang up the receiver. If the line 
is busy, the final selector soon dis- 
covers the fact and a “busy” signal is 
sent back to you. 

It is interesting to note the method 
of routeing a call if you happen to call 
gome one in your own exchange. In 
such a case, the call is routed from the 
district selector in the office to the 
“final selector’ in which the. desired 
subscriber’s line is located. At the in- 
stant the conversation is completed 
and the receivers are hung up, the 
entire mechanism used in making a. 
call returns to its normal condition and 
is ready for another call. 

Since you are familiar with the 
present system of telephone operation 
you will immediately recognize the 
similarity between it and the new 
automatic system. The operations 
are the same. In the one case they are 
performed by a human being; in the 
other by mechanism. 

The installation of the automatic 
telephone system in the United States 
is a tremendous task. It will be years 
before the great job can be completed. 
In New York alone it will require 
several years to bring the system 
to a perfectly automatic basis. 
Several cities in the country 
now have the automatic system, 
but none of them approaches 
New York city with its ninety 
exchanges. The first office in 
New York city to be changed 
from the manual to the auto- 
matic system will be the Penn- 
sylvania exchange. This work is 
now in progress and will be com- 
pleted early in 1922. 














Some one will ask: “What would 
happen if a subscriber in an auto- 
matic exchange called a subscriber in a 
manual exchange? In such a case, the 
automatic apparatus would act in the 
same manner described above in find- 
ing a trunkline to the distant ex- 
change. At the distant exchange, the 
number would be flashed on a “call 
indicator” before the operator, who 
would then complete the connection 
with the cord in the usual manner. 

In just the opposite case—that of a 
subscriber in a manual exchange de- 
siring to speak with a party in an 
automatic exchange—the number 
would be given to the operator in the 
usual way. The operator would then 
cause the automatic apparatus in the 


‘distant exchange to function by press- 


ing certain buttons, which would be 
an operation similar to that of “dial- 
ing” a call. When the automatic 
apparatus had established a connec- 













DISTRICT 
SELECTOR 




















or The bell of the receiving tele- 
phone is rung at intervals. If 
no answer is forthcoming, the 
receiver is hung up after a rea- 


sonable time has elapsed 


tion between the party being 
called and the operator, the 
operator ‘would then complete 
the connection to the calling sub- 
scriber in the customary manner. 
The world is about to enter 
upon a new telephone era. 
The past five years has pre- 
pared the ground for a com- 
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radio. 
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finds the calling line, and the selector in the 
distant exchange takes the opposite end of 
the trunkline and connects it to the party 
line being called 












When _ the 


mitted to 
*‘sender,”’ 











sub- 
scriber operates his 
dial, the electrical 
impulses are trans- 

the 
which 
receives and regis- 
ters them and in 
turn translates them 
to the proper basis 
for the control of 


dreds of these little 
senders, which are 
a vital part of the 
automatic system 


day methods of communica- 
tion. Within afew years’ time we 
shall be able to pick the telephone 
receiver from the hook in our 
homes, and be connected by 
radio with any point in America 
or continental Europe. 
To-day the telephone subscrib- 


ers in the city of Los Angeles can talk by telephone 
to subscribers in the Catalina Islands, although there 
is no direct wire connection. The gap is covered by 
The telephone exchange on the Catalina 
Islands is connected with a small but powerful radio 
transmitter and receiver, and this outfit is dupli- 
cated at the Los Angeles exchange. In fact, a person 
in NewYork would be able to carry on a conversation 


with a party on the Catalina Islands. 

Probably in the future, when 
radio really comes into its own in 
telephonic communication, there 
will be a button on the dial bearing 
the word ‘‘Radio.’’ When this is 
pressed, the subscriber will be placed 
in communication with a powerful 
radio telephone station, which will 
be capable of flinging the voice to 
the far corners of the earth. 

The automatic telephone is in 
use in a number of cities in this 
country at the present time, but 
New York is faced with a job many 


nb autsparatus: times, greater. than that heretofore 
change will be attempted in changing a city from 
equipped with hun- the old to the new system of ex- 


changes. There are over one mil- 
lion telephones in the city of New 
York and ninety exchanges are 
required to accommodate them. 
This is the greatest network of com- 
municating wires in the world, and 
several years will pass before the big 
job of making a change is completed. 
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Popular Science Monthly: - 


Famous Character Expert Analyzes Composite Portrait 


of America’s ‘Great Scientists 


> If your brow is narrow, head brad, eyes blue, and chin long, 
you nee the typical features of the inventor 


HE composite photo- J 
graph - of . famous 


- 





American scientists and 
engineers, shown on the 
opposite page, has been 


analyzed for Popular face is not evident in the 
Science Monthly by photograph. — Practically 
Katherine M. H. Black- EYES n teen aal all of these men are blonds. 
ford, M. D., expert in Sener apee sone = nae Some of them have dark 
character reading. NOSE hair, to be sure, but nearly « 
The significant features ieieinns aes eagDarese si all ee ne rd gray ° 
characterizing the inven- as ee ee eyes. I should say‘that in- 
tive genius are the promi- APPEARANCE ons vestigation would show 95 
nent, well modeled nose, esd ae i ls per cent of successful inven- 
the strong jaw, and the confidence 7 ' jaw - tors to be blue-eyed men.” 


peculiar shape and 
breadth of the head (no- 
ticeable in the individual 
portrait of Thomas Edi- 
son). The immediate 
sign of the man-who-will- 








Facial characteristics of the typical inventor 


mism, and faith. 
“But one of the mae” 
striking things about the 


a point fully an inch above. 








succeed lies in the long 
chin and square jaw, which indicate 
unusual resolution and tenacity. 

“The general expression of this re- 
markable face,’”’ Dr. Blackford pointed 


out, “‘is that of a likable human per- 
sonality. The mouth is sensitive as 
well as firm. This typical inventor is 
not one to be cranky or sour, or to fly 


Note especially the width 
of the head above the ears. 
It is this feature, chiefly, according to 
Dr. Blackford, which stamps this 
composite portrait as that of a scien- 
tist of the creative type. 





Traveling Laboratory 


ODERN public health service is 

“ dependent on laboratory deter- 
minations for much of its effectivenessin 
the control of contagious disease. The 
testing of water and milk supplies, and 
the examination of blood, sputum, and 
throat'swabs are outstanding examples. 
“While this work is performed quickly 
and accurately in large cities, the work 
of doctors in small communities is 
handicapped because of the difficulty 
in getting the samples of 
water and milk to a labo- 


Tests — Water and Milk Supply 


may turn a few scattered cases pf 
typhoid into an epidemic. 

In order to preserve health at the 
summer resorts of. Michigan, it was 
decided to design and build a labora- 
tory that could be taken to the place 
where it was needed. The result is the 
laboratory truck shown below. 

This consists of a light truck chassis 
with a special body which is a marvel 
of ingenuity in the arrangement of the 





ratory without the danger 
of unreliable results due to 
changes in the condition of 
the samples. 

The method heretofore in 
use was to put the samples 
in tightly sealed bottles, 
pack them in a box full of 
ice, and ship them by 
express to the -¢ity- -hos- 
pitals. This worked all 
right if distances were short 
and the box went through 
without delay. ~ But fre- 
quently delays occurred. 
It is often very important 
to get results quickly so 
that the health authorities 
may make the necessary 
corrections at once. A few 
days’ additional use of a 
contaminated water supply 











For health and sanitation in rural districts—a traveling 
milk- and water-testing laboratory 
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space and in the provisions for taking 
care of the delicate glassware when 
traveling over rough roads. 

While everything necessary to a 
first-class bacteriological laboratory is 
provided, there is plenty of space for 
the laboratory worker. At the rear is 
a copper water-tank of twenty gallons 
capacity, filled through an opening in 
the roof. The sink ison hinges and 
folds into the cupboard on the right. 


Near by is a compartment - 


in which the sterilizer and 


three stacks of drawers in 
which glassware, instru- 
ments, etc., are packed in 
cotton or felt-lined racks. 
A gasoline-operated Bun- 
sen burner furnishes a satis- 
factory heating flame for 
the laboratory. On the left 
is a folding workbench car- 
rying at the rear a pressure 
cooker to be used for steam 
sterilization, and  under- 





. which it is heated. 
The car has seats for four 


gage in the rear. A small 
tent is carried on the run- 
ning-board and becomes the 
living quarters of the crew 
when a stop is made. 





into petty rages: over tri-:: 
fles, He has’ hope, i 


Notice the narrow. 
brows, and’ that the head . 
broadens above them until ° 
its greatest width comes at | 





other articles are kept, and - 





neath is a gasoline stove by- . 


people and room for bag- | 





Now 





November, 1921 





Henry Ford Elwood G. Hayn John Hays Hammond, J>. Thoemas:A: Ediasd 


je qalaeady nape 


a aera 


(Oe Oran OF 


Michael Pupit * ease Charles P. Steinntetz 





Syipelese ue OF-1 "4; 


&. 


at 





©vu. &U. 


TS BT Voseass , al r ‘ y 


Nikola Tesla Orville Wright Albert A. Mich elson 





The Great American Inventor 


This typical face of the American inventive genius was made by printing 
in registry on a single piece of sensitized paper the sixteen portraits of 
famous engineers that are shown around the margin. The result- 
ant composite. photograph emphasizes the characteristic features of 
all scientific pathfinders. 
Hudson Maxim What these features mean is explained on the opposite page by 
Dr. Katherine Blackford, the noted character expert, to whom the 
composite photograph was submitted for analysis 
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CANVAS SCREEN 








This portable fan is an enemy of mine fires. It draws in the vitiated air and 
drives it under pressure against the blaze. Canvas strips extending from fan 
to mine roof prevent the entrance of fresh air from the outside 


Mine Fires Extinguished with Blast of Dead Air 


IGHTING a fire underground with 
the aid of a ventilating fan is 
a hitherto unheard-of procedure, but 
the method has been adopted by a 
copper-mine in Arizona to control air 
currents while fire-fighters are quelling 
a subterranean blaze. The greatest 
difficulty and the principal danger in 
fighting fires in metal-mines has lain 
in the clouds of dense smoke and poi- 
sonous gases that prevent firemen 
from reaching the seat of the blaze. 
The fan used is a 36-inch disk blower, 
mounted on a truck and run by a one- 
horsepower, 220-volt motor with a 
speed of 510 revolutions a minute. 
The capacity of the fan itself is 6700 
cubic feet of air a minute. The fan 
and motor occupy a position slightly 
offside the center of the truck, the 


protected shell of the fan being flush 
with the end of the carriage. Attached 
to the shell of the air-circulating 
medium is a square strip of canvas 
fitted with automobile-curtain fasten- 
ers, and lying loosely on the truck are 
several similar pieces. Having fas- 
tened these curtains together, securely 
staked to the nearest timber set, they 
constitute an effectual cloth stopping, 
with the fan in the center. Wire con- 
nections are available for linking the 
fan to a convenient electric circuit. 

By suitable location of stoppings, 
constructed of. canvas or similar cloth, 
the emergency fan can be coaxed to 
surround the area of the blaze with a 
blanket of gases, low in oxygen and 
high in carbon dioxide, which have 
been generated by the fire itself. 
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Repairing Chair-Seats 
while You Wait 


PADDED chair-seat that can be 
A purchased as a complete unit and 
installed in a minute’s time might well 
be called the upholsterer’s enemy. An 
inventor who lives in New York has 
succeeded in perfecting a chair of this 
description. 
As will be 
seen by the 
illustration, 






A strip of wood, two screws, and a screw- 
driver make this chair as good as new 


the seat with its wooden base and its 
padded cover is accompanied by a 
crosspiece with screw-holes already 
provided. The seat is placed on ‘the 
chair; the crosspiece spans the chair 
sides, and the two screws finish the job. 
For the father of a family of growing 
children, this is a wonderful money- 
saver in the never-ending task of 
renewing broken furniture. 





Flies Thirteen Yards in Plane Propelled by His Feet 


FTER many attempts, 
several of which were- 
almost successful, Gabriel 
Poulain, a Frenchman, has 
finally succeeded in winning 
the famous Peugeot prize 
of ten thousand francs 
offered to the first person 
who could fly a distance of 
ten yards in a motorless 
plane. Poulain’s prize- 
winning “‘hop” spanned a 
distance of about thirteen 
yards. 
The aviette consists of a 

















and then the rear wheel 
from the ground. The total 


was said to be in the neigh- 
borhood of two hundred 
pounds. It has been figured 
that the muscular energy 
required for a flight of this 
nature is close to three 
horsepower. 








common bicycle on which 
two planes are attached. 
One of the wings is fastened 
to the seat and the other to the front 
frame of the bicycle. The area of the 
wings is about 175 square feet and the 
weight of the machine complete is ap- 
proximately thirty-seven pounds. 

The operation of the aviette is ex- 
tremely simple. An unusual leg devel- 
opment is the only motive power re- 


Poulain lands after gliding thirteen yards with his legs as 
the motive power, thereby winning ten thousand francs 


quired. 
record flight, he backed off several 
hundred yards, set his planes perfectly 
level and then pedaled furiously to the 
“take-off.”” Arriving there and travel- 
ing at a speed of thirty miles an 
hour, he slightly altered the angle of 
the planes.. This lifted first the front 
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When Poulain made his ‘ 





As he reached the take-off, Poulain had 
attained a speed of thirty miles an hour 





weight lifted by the aviette © 
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Capillary Oiler Prolongs 
Life of Bearings 


HE increasing use of capillary, or 

“wick,” oiling devices is steadily 
eliminating lubrication troubles in con- 
nection with bearings of all kinds. 

In a device of this sort, the oil stays 
at rest in a comparatively large oil 
reservoir, and is not agitated by the 
motion of the bearing. The wicks draw 
the oil only from the surface, so that 
any moisture or dirt that may be in- 


RESERVOIR 9 | 
AND DRAIN “CONTACT 
SPRING , 


CAPILARY 
PADS 


In a capillary oiler, the wicks draw a 
constant supply of fresh oil from the 
reservoir to the bearing 


troduced accidentally, settles to the 
bottom and never comes in contact 
with the working surfaces. 

The capillary pads act. like small 
lamp-wicks, and are held against the 
surface of the shaft by a spring. The 
oil is drawn up only as fast as required. 


















ACI D-DISTRi BUTI NG PIPES x 
TOR P IPED 


LIGHTING ciRCOF. 
| 1? 


FRONTIER post in northern 
Canada was faced with a shortage 
of coal, kerosene, and gasoline. There 
was no chance of getting in new sup- 
plies for four months or more, but the 
owner, Mr. P. d’Aigneaux, remem- 
bered that there was a large quantity of 


acid in store, and after a little thought ~- 


and experimentation, he improvised 
the acid power plant shown in the 
sketch. 

The source of power consisted of six- 
teen continuous hydrogen generators 
of suitable size, each formed of a tight 
lead tank for the acid. The gas pro- 


With all fuels gone and only acid available, a Canadian engineer 
built this hydrogen-gas producing plant to furnish heat and light 


Generates Heat and Light from Acid 


duced was washed, and enough hydro- 
gen was generated for heating and 
cooking and to run a six-horsepower 
stationary gasoline engine, using an 
explosive mixture of hydrogen and air 
instead of the gasoline-air mixture. 


- Finally, by treating each generating- 


tank as an independent electric bat- 
tery, enough current of low voltage and 
large amperage was produced to oper- 
ate the electric lighting. 

Later a smaller unit of the same 
nature was installed on a tugboat. It 
occupied no more space than the bunk- 
ers and boilers. 





Camera Photographs Movies on Disk and 


ITH the intention of supplying 
a motion-picture machine to en- 
able the amateur to take and project 
his own pictures at a minimum of cost, 
a firm in Ohio has designed a combina- 
‘tion camera and projector, with a 
disk similar to a 
phonograph rec- 
ord taking the 
place of the 
usual film. 
The -separate 
views are only 
one eighth by 
five thirty-sec- 
onds of an inch, 
but by placing 
the projector far 
enough away 
















This combination projector and camera 
uses a nine-inch disk instead of a film 


from the screen, they may be enlarged 
to life size. Inthe amateur equipment 
there is a sufficient number of views to 
provide a picture of three-minute 
length. By means of special develop- 
ing equipment the user may develop 
his own disks rather than send them to 
a professional laboratory. 

For industrial plants or exhibition 
rooms, where a longer picture might be 
desirable, the same firm has developed 
a projecting machine capable of accom- 
modating a disk eighteen inches in 
diameter. A sufficient number of the 
minute views may be placed on a disk 
of this size to equal one thousand feet 
of film. With ‘this outfit a picture 
four by six feet in size may be pro- 
jected a distance of fifteen feet. 

All the parts are enclosed in a fire- 
proof housing and as only safety film is 
used, the machine may be operated 
with perfect security. 

The inventors are also working 
ona synchronizing device to be 
used in connection with this disk 
machine that will make it pos- 
sible to add a phonograph talk. 
ing feature to the picture disks. 
In the past, talking pictures have 
been considered a unique accom- 
plishment, suited only to special 


then Projects Them 


exhibitions, but with this device it is 
hoped to make them available for the 
home and school. 





For home and school use, the eighteen- 
inch disk provides amusement for fifteen 
minutes 


As a special service to readers, the Editor will ch to supply the names and 


addresses of manufacturers of devices mention 
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On request, the Editor will be glad to furnish 
the names and addresses of manufacturers of 
devices shown in Popular Science Monthly 




















This Dumb Auctioneer Permits 
Silent Bidding 


EEN competitive bidding marked the 
first butter auction to be held in Berlin 
since the war, but you could have heard a 
pin drop at any time. It was a silent auc- 
tion, and the auctioneer was not a man, 
but a machine invented by Harry Voight. 
A huge dial was placed in plain sight of 
every bidder. The outer circle was divided 
into a hundred parts, numbered to cor- 
respond with the marks bid, and the center 
of the circle was occupied by a huge electric 
annunciator. Attached to the desk in front 
of each buyer was’ a miniature dial whose 
figures corresponded to the big one on the 
wall. 

As soon as a buyer wished to bid he 
turned the pointer of the dial on his desk to 
the figure he desired to offer. The pointer 
of the big dial marked the same sum, and a 
flashing light on the annunciator indicated 
the seat number of the buyer bidding. 





New Pastry-Cutter May Be 
Bent into Many Shapes 
HETHER it be a convention or a 


child’s birthday party, this initial- 
cutter does its bit in making of the occasion 





With this pastry-cutter an infinite variety 
of letters and designs may be worked out 


or the person something extra’‘special. Be- 
sides the actual initials, of course it is 
simple to work out all manner of designs. 

The shape of the-cutter is shown in the 
illustration. There are smaller cutters that 
are suitable for cutting initial noodles. 


Moist Drying of Vegetables 
Retains Their Flavor 


B* means of the moist-air process of 
dehydration recently perfected, you 
can carry home a bushel of potatoes as 
easily as the evening paper and eat fresh 
peach-pie throughout the peachless winter 
months. 

Drying food is probably the eldest 
method of preserving, but in virtually all 





A number of shallow trays over a gas- 
burner dry the vegetables without des- 
troying their flavor 


the old processes, the dehydrating factor 
has been warm dry air. Inseparable from 
this has been a hardening and rupturing 
of the food cells that permitted the escape 
of much of the flavor, color, and aroma. 
Although the dehydrated foods were very 
convenient, they failed to regain the 
attractiveness of their fresh state when 
cooked. 


Extensive tests made with the moist-air - 


dehydrator are said to demonstrate that 
food can be preserved so perfectly that con- 
noisseurs cannot tell dehydrated food from 
fresh. : 

The apparatus for moist drying is an 
ovenlike device of sheet aluminum that 
fits over a stove-burner. Twelve shallow 
trays for holding food fit into the device 
like shelves. Beneath them and directly 
above the source of heat is a water-pan. 
The sides are pierced at the bottom with 
air vents. 

As dehydration progresses, air enters the 
vents, passes over the water-pan for 
humidifying, rises through a pyramidal- 
shaped central region, and branches right 
and left among the food trays. Openings 
are provided to permit its escape through 
the top. 

Drying by slightly moistened air does 
not rupture the walls of the food cells, and 
although the water is slowly withdrawn 
through their membranous structure, the 
cell walls retain every quality of nutriment 
and flavor. 
range from 15 to 92 per cent. 
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Savings in weight and bulk 
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Picks Up Thirty Pounds of Apples 
a Minute 


TT fruit-rancher must have a large 
orchard for this mechanical apple- 
picker, or the job of gathering the wind- 
falls will be over before he realizes it has 
started. On the large ranch, it makes a 
task that was once a slow, backbreaking 
job a positive pleasure. 

The machine picks up every apple lying 
on the ground as fast as it can be wheeled 
along, and if the apples lie thick enough it 
will handle thirty pounds a minute, all 
without bruising or damaging the fruit. 





Artificial Rain Produced by 
Pump on Truck 


HERE is a real rainmaker, concerning 
whose efficiency there can be no 
doubt. It provides refreshing showers for 
the sugar-cane plantations of Portuguese 
East Africa by carrying water from gigantic 
tanks to sprayers high above the cane. 
The tanks supply the artificial rain at 
the rate of twenty-two hundred gallons an 
hour, which is fast enough and heavy 

















Growers of sugar-cane use this truck to 
throw water high in the air over the plants 


enough to make the planters independent 
of the weather. Better results have been 
obtained by having the water fall from a 

‘ height than. by irrigation, since it is im- 
portant to wet the stalks as well as to su- 
ply. the roots with moisture. 
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With his grinder set up on the handle-bars this 
itinerant gets his power from the rear wheel 


Workman Drives Scissors-Grinder 
from Bicycle 


HIS scissors-grinder decided that 

knives get dull in the suburbs just as 
rapidly as in the city, and mounted his 
grindstone on his bicycle so that he could 
cover a large territory cheaply and grind 
by power at the same time. He worked 
out the attachment himself. 

When he gets a job, the rear wheel is 
raised by a folding motor-bike stand. The 
grindstone is mounted on a stay between 
the handle-bars and the power is trans- 
mitted by a belt from a spindle soldered to 
the spokes of the rear wheel. 





RAILWAY-CARS of reenforced concrete is 
one of the patent applications filed at 
Washington. 


Mechanical ‘‘Cop”’ Flashes Light 
Eighty Times a Minute 


| Some eg eighty times a minute, day 
and night, this mechanical traffic police- 
man with its acetylene lamp guides the 
traffic around the busy crossing near the 
southeast gate of the White House in 
Washington. 

It has been found that drivers are less - 
liable to overlook a flashing light than one 
that burns steadily. The lamp is similar 

















© Harris & Ewing 


An illuminated “silent policeman” directs - 
traffic for six months without attention 


in principle to the flashing acetylene buoys 
used to mark the limits of shoals in sea- 
ports. It will run for six months without 
attention. The lamp throws a green light. 





A device consisting of 
two electrically heated 
arms melts the ice from 
windshield or house- 
windows 


Cleaning Ice-Covered Windows 
by Electricity 


$s HEN icicles hang by the wall’’ you 

-can be sure that they are hanging by 
the window too, and that the outside of the 
window is most likely covered with ice. 
How can you remove this ice while the cold 
weather persists? Use one of the new elec- 
tric window-cleaners recently invented by 
A. L. Conkey, of Hartford, Michigan. 

It consists of two electrically heated 
arms that-fit against the inside and the out- 
side of the window-pane, and that can be 
moved up or down. {| Rubber wipers follow 
the arms and gather in the drops that 
escape them. The heat of the arms will 
melt the hardest ice and snow. Current is 
supplied through any ordinary socket. 





Displacing 150,000 Cubic Feet of Air a Minute 


| abe this twelve-foot fan will hardly 
produce an artificial typhoon, for in a 
real tropical hurricane the wind velocities 
are eighty miles an hour and upward. It 
does set up a wind that the most hardened 
sea-dog would admit was a ‘“‘fresh breeze.” 

Run at its full speed of 125 revolutions a 
minute this gigantic fan will move 


150,000 cubic feet of air at the rate 
of a thousand feet a minute, which is 
just about the speed of the wind that 
the sailors call ‘fresh’? and the mete- 
orologists designate as “force 5 on the 
Beaufort scale.’”’ The fans are built for 
the ventilation of theaters and other large 
public buildings. 
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This twelve-foot fan will change the air in theaters every three minutes 
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ADJUSTABLE 7 
FINGE R-BRACE 


A Wrist-Clamp Will Prevent 
Writer’s Cramp 


6S Bens inventors of this apparatus for 
writing correctly say that it will also 
prevent writer’s cramp, so that it is as use- 
ful for the accomplished writer as for the 
student. 

The largest part of the apparatus is a 
wristband threaded through a circular 
plate, to which is screwed the adjustable 
steel strap that has the clip at its extreme 
end. It is this clip that holds the third and 
fourth fingers in their correct position, sup- 
porting the hand, while leaving the thumb, 
index, and second fingers free to hold the 
pen. 





SPUN glass possesses advantages over fine 
sand in oil-refining filters. It is less liable 
to destroy barrels by abrasion or clog 
tubing. Filtering through spun glass at 
Bayonne, New Jersey, increased the 
minutest water globules to the size of 
a pea, making dehydration easier. 
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Water spurts from the drill-flutes as it is pumped into the six-inch hole to keep the 
tool cool. This forging will be a propeller-shaft when completed 


Lathe Bores Six-Inch Hole 


HIS lathe is boring a hole six inches in 

diameter in the center of a forging that 
will become a propeller-shaft for one of 
the newest of the United States navy’s 
torpedo-boat destroyers. : 


in Propeller-Shaft Forging 


The shaft is made hollow to save weight 
without sacrificing strength. A powerful 
pump is used to throw jets of water on the 
face of the boring-tool to prevent it from 
overheating. 





Motor-Driven Sandpaper Machine 
Smooths Hard-Wood Floors 


TUDY the picture carefully and note 
the compactness of the little machine 
that will polish newly laid hard-wood floors 
better and in less time than could possibly 
be done by hand. 

The platform supports a motor, which is 
attached by a chain to the wheels and by a 
belt to a suction pump that gathers up the 
sawdust and sandpaper dust. The motor 
is also attached by chains to the rollers that 
carry the sandpaper. As soon as the floor 
is laid, a heavy sand- 
paper is put around 
the rollers, the ma- 
chine is run diagonally 
across the boards, and 
in this manner the 
floor is very quickly 
evened up. 

Then the machine 
is run along the grain 
of the wood 
with a finer 











This machine smooths hard-wood floors with a 

motor-driven sandpaper roll. A vacuum- 

cleaner attachment gathers and holds the fine 
sawdust produced 


sandpaper around the rollers and the floor 
is given a polish that leaves it all ready 
for waxing. 





FRESH-CUT tulips were sent by airship from 
Holland to London and from thence to 
Manchester, where they were sold the same 
morning. 














The pick and shovel are missing from this 

coal-mine equipment. Vertical shears cut the 

vein and a conveying belt carries the lumps 
to the cars 


Machine Cuts, Breaks, and 
Conveys Coal to Car 


HERE the new coal-mining appara- 

tus invented by Nils D. Levin, of 
Columbus, Ohio, is employed, the miner 
may keep his hands clean end never has to 
touch pick or shovel. The machine cuts 
the seam, breaks down the coal, and deliv- 
ers it to the cars that carry it to the pit- 
head. 

Two vertical shear-cutting mechanisms 
mounted on a carriage are arranged to cut 
vertical cuttings, while a third drives a 
horizontal groove. The coal is then broken 
down by reciprocating pick devices and 
falls on top of an endless conveyor-belt, 
which carries it back and dumps it into the 
car. 

All the miner has to do is to keep the 
machine against the face of the coal-seam 
and oil the bearings, thus rendering his 
once arduous job comparatively easy. 
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This New Blueprinting Machine 
Eliminates Printing-Frame 


HE inventor, Edward Hirt, is operat- 

ing a device by which blueprints may 
be made without the use of the bulky 
printing-frame, even without removing the 
tracing from the drawing-board. Simply 
slip a piece of blueprint paper under the 
tracing, place a sheet of glass over the top, 
and pass the small arc over the section of 
the drawing you wish to reproduce. De- 
velop in the usual way. 

While working as a draftsman for a small 
concern, Mr. Hirt often found it necessary 
to take prints in a hurry, or to get small 
detailed parts from a large tracing for 
estimating purposes. This necessitated 
either sending a large print, or cutting out 
the part which was really needed. The 
portable blueprint machine was invente 1 to 
eliminate this delay and waste. 

The device consists of : 
two carbon pencils held . lig 
in a framework ofslate or | a 
other insulating material % 
and so pivoted that the 
arc can be readily ad- 
justed as the carbons are 







An arc held in the hand and passed rapidly 
over the drawing does away with the blue- 
printing frame 


consumed. A small reflector concen- 
trates the light on the print-paper. To 
operate the machine, plug into the electric- 
light socket and attach the resistance coil, 
on the top of which wet blueprints can be 
dried. Then bring the carbons together, 
and instantly separate them. The proper 
are is secured when the points are about 
three eighths of an inch apart. 





Foresters Test Spark-Arresters 
for Locomotives 


¥ the past five years engine sparks have 
caused 12 per cent of all forest fires in 
the woodland reservations of Uncle Sam. 
The Forest Service is conducting an inves- 
tigation to determine the most effective type 
of screen to prevent the tremendous loss 
resulting from six thousand blazes annually. 

The type shown is cheap, adjustable, 
and efficient. 





The spark-arrester is tipped back when the 
engine is not in the woodlands 
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This road equipment embodies all the tools 
needed for road construction and repair 


Road Tool Combines Drag, 
Planer, and Scarifier 


NEW machine, a combination drag, 
planer, and scarifier, which is adapted 
to work on hard-surfaced roads, has recent- 
ly been placed on the market. 
Constructed entirely of metal, it weighs 
three and a half tons. It may be drawn 
by tractor or steam-roller, being mounted 
on runners equipped with removable cast- 
iron shoes. Upon these runners is mounted 
an oscillating iron plate, holding the planer 
knives and scarifying chisels or picks, all 
adapted for adjustment by hand-operated 
screws to meet the varying road conditions. 





Floating Cover on Oil-Tank 
Prevents Fires 


T is claimed that this steel roof, which 

fits inside an oil-tank, supported by the 
_ surface of the oil, will prevent evaporation 
and make the tank absolutely fireproof. 





The inventor tested the fireproof qualities of 
the tank cover by building a fire on it ~ 


The roof practically floats on the oil, as the 
edge is formed of a flexible element filled 
with gravel that conforms to the irregulari- 
ties of the tank and makes it impossible 
for air or gas to enter. 

F. W. Keuffer, of Los Angeles, gives a 
striking demonstration of the fireproof 
qualities of a tank protected by his ‘‘roof.” 
Rubbish saturated with gasoline is piled 
both inside and outside the tank. When it 
is ignited, flames rise to a height of thirty 
feet, and the heat is so intense that the oil 
beneath the floating “roof” frequently 
reaches the boiling-point, but the fact that 
the air is shut out makes it impossible for 
the oil to catch fire. 


Inexperienced Workers Can 
Operate Pneumatic ‘Hoist 




















Complete control of this pneumatic hoist is 
exercised: by two ropes, one in each hand of 
the worker 


T is quicker to turn a valve than to oper- 
ate a chain-hoist. Moreover, the pneu- 
matic hoist does not waste the time of a 
skilled and highly paid mechanic in opera- 
tions that any laborer could perform. This 
pneumatic hoist is absolutely positive in 
action and its Speed of operation makes it 
the most economical means of handling 
light- and medium-weight material in fac- 
tory or garage. 
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At the call of fire, the first automobile hooks 
on to this chemical trailer and hauls it along 


Chemical Fire-Engine Trailer 
for Small Communities 


N rural communities the wooden build- 

ings and the absence of fire-escapes 
make the danger of fire serious, but many 
towns cannot: afford the expense of an 
automobile fire-engine. _ When a fire 
breaks out, horses must be driven from 
their work or from a livery stable to the 
fire-house before the alarm can be an- 
swered. While these valuable minutes are 
being wasted, sightseers have driven their 
private autos to the fire at thirty miles an 
hour, and are waiting impatiently when 
the engines gallop up. 

Why not have one of these automobiles 
pull the fire-engine? The trailer illus- 
trated can be attached instantly to any 
car. It is equipped with the chemical fire 
apparatus recommended by Fire-Chief 
Croker of New York City, and by taking 
advantage of the ubiquitous automobile, 
the smallest village can have an efficient 
fire department busily putting out the 
blaze within a few minutes after the alarm 
has been turned in at the fire-box. 





Ir you keep your garden tools in a round 
wire trash-burner, you will know where they 
are and the yard will always be tidy. 





Hog Wire Used to Reenforce Concrete Highway 


ON some of the slight grades of Cali- 
fornia roads or on level stretches 
where the engineers believe this sort of re- 
enforcement to be needed, double rolls of 
extra heavy hog wire, heavily galvanized, 
are used to strengthen the roadways. 


The wire is laid on a special framework of 
pipes in order to bring it into the correct 
position for the concrete to be poured under 
and around it. This framework is drawn 
forward with the mixer and as it moves the 
rolls of wire are unrolled with it. 
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Hog wire, well galvanized, is now used in road-building. The rolls are unwound as the work 





proceeds, pipe-spacers holding the strands in the center of the mixture 
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This Machine Forces -Confession from Criminals 





EOPLE may tell a lie 

and show no outward 
signs of it; but internally — 
through the heart and lungs 
—they betray themselves. 
We now have a machine, 
invented by William M. 
Marston, of Boston, that 
finds its principal use in re- 
cording the heart and lung 
action of suspected crimi- 
nals as they are cross-exam- 
ined. There are three sepa- 
rate parts to the machine— 
the chronoscope, the kimeo- 
graph, and the sphygmo- 
manometer. 

The chronoscope ineas- 
ures the time that elapses 














between the examiner’s 
question and the suspect’s 
answer. There is a mouth- 
piece in front of each man. 
When the examiner asks 
“his question, the chronoscope auto- 
matically starts to whir and continues 
until the suspect answers. The inter- 
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If the lady tells a lie, her breathing 

will reveal it. The tube around her 

chest is affected by the slightest 
change in lung action 


William M. Marston, the inventor, takes charge of the 
mechanical cross-examination of a suspect. 
are the three mechanisms used in the test. 
the foreground contains a record of the suspected man’s 


breathing 


val between question and answer is 
measured in twelve hundredths of a 
second. Usually the examiner reads 
off a prepared list of words, one by 
one. The suspect is told to reply with 
the first word that comes into his head. 
Some of the words in the examiner’s 
list have nothing to do with the case. 
Others refer directly to the crime in 
question. If the suspect is guilty, he 
will invariably hesitate—perhaps for 
only a few hundredths of a second— 
before replying to a ‘“‘crime”’ word, be- 
cause the first word that comes to his 
mind is usually one that bears on the 
crime and he must hunt for another 
one. The innocent man will respond 
to all words in approximately the 
same interval of time. 

Next there is the kimeograph, which 
records the suspect’s breathing. A 
tubber tube is fastened around the 
man’s chest and is compressed slightly 


On the table 
The drum in 


ateach breath. The tube is 
connected with a revolving 
drum in such a way that a 
zigzag line is drawn on the 
drum at each breath. When 
a man lies, he breathes dif- 
ferently. You might not 
notice it, but the kimeo- 
graph does; the zigzag 
lines take a new course 
when he lies. 

The sphygmomanometer 
registers blood pressure. It 
is attached to the man’s 
arm and is connected with 
a stethoscope that is oper- 
ated by a doctor. He and 
the examiner have a system 
of signals that tell him when 
to record the pressure. First 
he finds the average pres- 
sure of the man when he is 
being asked inconsequen- 
tial questions. If his blood 
pressure increases whenever he is asked 
questions that refer to the crime, in- 
dications point to his guilt. 





If “guilty, the suspect will hesitate in 
answering questions regarding the crime. 


The chronoscope records the time re- 
quired for the reply 








NEW type of periscope 

has been invented to 
do away with the “blind 
spot”’ in airplanes. Without 
this invention, in the aver- 
age plane the pilot has a 
clear view ahead and a fair 
view on both sides, but he 
cannot gaze directly earth- 
ward unless he turns and 
leans over the side. 

He could do this in the 
older, slow machines; but 
in the giant planes of today 
it is difficult, if not impos- 
sible. 

With the intention of 
correcting this deficiency, 
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engineers have adopted an 
old wartime instrument, the 
periscope, and combined it 


A periscope placed in the control column and run- 
ing down through the cockpit floor provides the 


pilot with a view of the ground below 


Pilot 


* with the control lever or 
what is known in aero- 
nautical parlance as_ the 
‘Goy-stick.” 

The ‘“‘third eye”’ is made 
of thin sheet steel in the 
form of a cone. Near the 
top, and just beneath the 
rubber-faced eyepiece, the 
steering-wheel is mounted. 
Immediately below the eye- 
piece is a right-angle prism 
that reflects the image of 
the ground over which the 
plane is passing. The 
ailerons and rudder are con- 
trolled by moving the en- 
tire telescope tube fore and 
aft, similarly to the manip- 
ulation of the ‘“‘joy-stick,” 
or control lever. 






As a special service to readers, the Editor will be glad to supply the names and 
addresses of manufacturers of devices mentioned in Popular Science Monthly 
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Selling Land and Buildings from the Air 


Airplane ay sme ‘opens up. anew medium 
: for the’ teal-estate sa esman - 


ype se learned in aerial 
photography during the 
war are showing results in 
their rapid application to 
commercial _ use. There 
are firms that make a spe- 
cialty of taking airplane 
views of factories or of com- 
munities. Manufacturers 
have discovered that,a genu- 
ine air photograph gives a 
more comprehensive idea of 
the plant, the location of the 
buildings, and the general 
layout than any number of 
ordinary views taken on the 
ground or even on a tower. 

But the most interesting 
application of airplane pho- 
tography is its growing use 
as a selling force in the real- 
estate business. 

Real estate is a difficult 
thing to sell. An automobile, 
for instance, may be easily viewed as 
a whole. The prospective purchaser, 
if he chooses, may look on three 
sides of it at once or, by walking 
around it, obtain an impression of the 
entire car. 

But the real-estate man is up against 
it.. When Mr. Smith walks into the 
office and announces that he is think- 
ing of buying a ‘‘home of his own,’’ the 
salesman starts at a disadvantage. He 
commences by describing roughly and 
usually inaccurately the various prop- 
erties that might interest Mr. Smith. 
Sometimes he even goes so far as to 
show Smith some photographs of tke 
houses. 


But Smith is a bit wary. He can not 





This air photograph gives a customer a better idea 
of the property than any number of ground views 


tell from the photographs whether the 
property is on a respectable street or 
whether it is hedged in by factories 
and small shops. So that, after all the 
salesman’s talk, it is necessary to take 
Mr. Smith to every one of the proper- 
ties. Too often, when he gets there, 
one glance is sufficient to tell him that 
it is not what he wants. His time and 
that of the salesman have been wasted. 
Now, had the real-estate office been a 
modern one, with an airplane as the 
salesman’s assistant, Mr. Smith could 
have been greatly assisted in his 
search. In fact, it is probable that it 
would have been unnecessary for him 
to leave the office until his selection 
had been narrowed down to one 


or two available selections. 
Harrington Emerson, one 
of the shrewdest industrial 
counselors and _ efficiency 
engineers in the world, has 
repeatedly stated that visual- 
ization is the greatest sales- 
man in the world. Real- 
estate dealers are commenc- 
ing to realize the truth of this 
statement, and in _ aerial 
photographs are finding the 
means to commercialize the 
fact. With a series of air 
photographs showing the 
properties for sale, the cus- 
tomer is able to visualize for 
himself the land he is think- 
ing of purchasing. The view 
can be made more attractive 
if desired, by tinting the 
- prints in their natural colors, 
and the mental exhilaration 
thus caused ‘by sight of the 
home and the surrounding terrain in 
all their natural beauty reacts “to the 
advantage of the real-estate dealer. 
Nor does the use. of: air photographs 
end there. Real-estate dealers are 
finding it to their interest to have an 
annual photographic map made of 
their city, thus showing graphically 
its growth from year to year. Such a 
map would be of great value in bring- 
ing to the attention of prospective cus- 
tomers residing at a distance, the rail- 
road, harbor, and docking facilities, 
and engineering projects under way or 
already in existence, such as large 
public buildings, canals, and traction 
lines. The cost of an annual map would 
be small compared to the returns. 














The air photograph is finding a wide use by trade associations in 
advertising their commercial and housing facilities. The view on 
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the left shows a water-and-rail terminal; the one on the right an 
extensive community settlement, as seen from an airplane 
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Tintography Is a 
Decorative Art 


BOVE is shown an 

example of tintog- 
raphy, which is the new 
art of diffusive painting. 
One can gain a good un- 
derstanding of it by call- 
ing to mind the manner in 











Finger-Cuffs the 
Style for Criminals 


é tun finger-cuff has 
been invented to take 
the place of the handcuff. 
It is the invention of 
Abraham Cushing, a 
member of the police de- 
partment of Concord, 








which ink spreads through 
a piece of blotting-paper 
when it is allowed to come in con- 
tact with it. 

When various colored dyes are 
used with blotting-paper and 
symmetrically applied, beautiful 
designs are made. The solutions 
of the dyes are applied to the 
blotting-paper through small glass 
tubes as shown above. 





New Automatic Mine-Ventilating Door 


N coal-mines trap-doors are a necessity. They direct air cur- D 
rents and prevent the spread of noxious gases. 

The automatic door in the illustration is opened by the coal- 
car, which presses down the iron strip shown on the inside of the 
The door stays open as long as 
any weight is on this bar, but as soon as the car has passed, it is 


rails at either side of the door. 


closed by gravity. 


The automatic feature will work irrespective of the speed at 
which the cars are operated through the doors. 


Most Daring Airplane Stunt on Record 


gemma a head stand on top of a six-foot pole mounted 
on an airplane is one of the most daring stunts in the 
repertoire of George Plummer, aeronautical engineer and 
all-around daredevil. He is shown in the picture above 
doing this aero-acrobatic stunt over his home town, Grover 
Hill, Ohio. 

In spite of the terrific wind that is created by an airplane 
in flight, Mr. Plurimer is able to maintain his balance. 











New Hampshire. 

Mr. Cushing believes 
that the finger-cuff is more effec- 
tive than the handcuff, and we are 
inclined to believe him. With one 
attached, a prisoner could endure 
very little pulling on one of his 
fingers, while a handcuffed prison- 
er can pull with all his strength 
and not injure his arm to any 
great extent. 





Rider Is Chauffeur and Engine Too 


R. PEASE of Plymouth, England, visits his patients in a 
man-power automobile, which he pedals like a bicycle. An 
ancient motor-car was deprived of its engine and a foot drive 
substituted by bolting the frame of an equally old bicycle be- 
tween the seat and dashboard. 

The pistol on top of the frame is not intended for protection 
against highwaymen, but is simply a radiator ornament such as 
every automobilist feels he must carry nowadays. 

The strange car was built as a protest against the tax on motors. 
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These mine-doors open automatically when cars approach and close after 
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The inventor drives his makeshift automobile by bicycle pedals 
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ot te 
hig y do. Pa put ~ “Blue 
Monday” ai Eire: 
Wees psychological- ‘tests show that, 
far from being,the worst day in the 
week for work, Monday is‘ almost the 
_best? 

Tuesday is the week's’ high point of 
efficiency as we get down to work 
after the slight lassitude of Monday. 
This. maximum efficiency lasts until 
Wednesday afternoon. Fatigue begins 
to show on Thursday, when production 
averages 15 per cent below Tuesday’s 
maximum. Friday is the blue day. On 
Saturday we all are tired, but actually do 
more work under the stimulating excite- 
ment of the approaching week-end and 
the desire to clean up our work. 





Why do we bake all the moisture out of 
the air in our home during the winter ? 


HEN we know that this is one of 

the chief causes of- colds, catarrh 
and a common cause of nervousness and 
anemia ? 

The air in the average home should 
absorb ten gallons of moisture every 
twenty-four hours in cold, dry weather. 
Only by keeping pans of water on your 
radiators can you be sure the air is 
healthfully moist. In the average steam- 
heated apartment the temperature is 
kept at 72 degrees and the humidity is 
allowed to fall to 30 per cent. We should 
be freer from pueumonia, bronchitis, and 
other ills, have fresher complexions, and 
incidentally save 12 to 25 per cent. of 
our coal, if we kept the temperature 





Why Dé We’ Do: These Stunid. Things? 


at about 68 degrees and the humidity 
at 60 per cent. 


Why do we eat starchy foods fried 
in fat? 
HEN we know that the fat sur- 
rounds the starch grains and pre- 
vents the digestive fluids from reaching 
them? Starches are carbohydrates. Their 
digestion is started by digegtive juices in 
the mouth. Fats are not digested until 
they reach the intestines. Hence the 
layer of fat which surrounds the starch 
particles ‘in fried foods is not broken 
down until it is too late to digest the 
starch. 
Butter and olive oil are fats which 
/ are emulsified in the stomach, and foods 
fried in them are: not considered indi- 
gestible. 


Why do we postpone the semi-annual 
- to the dentist until a tooth starts to 
ache ? 


HEN we know that more diseases 

are caused by neglected teeth than 
by alcohol? A cavity in a tooth can 
harbor 2,000,000,000 germs of 60 species, 
waiting the opportunity afforded by a 
run-down condition to start some serious 
sickness. 

Perfect care of the teeth throughout the 
year increased the average efficiency of 
a class of 40 children 99.8 per cent—if 
they had been men, their earning power 
would have been nearly doubled. 














Phone for Firemen Simplifies 
Fire Fighting 


yj large fires there is much unnecessary 
confusion. This is brought about by 
the difficulty the firemen have with com- 
munication. They must rely mainly upon 
shouting. 

The telephone has been brought into use 
at fires during the past few months. The 





Fires may be fought more successfully if each 
fireman is provided with a phone 


chief is now able to talk quietly and more 
effectively than ever before. A telephone 
line is attached to each one of the hoses 
used and the chief carries on his conversa- 
tion over these wires. The firemen have a 
telephone receiver in their helmets and the 
messages of direction come to them clearly 
through this medium. 











A patented pistol grip enables the workman 
to exercise perfect — over this portable 
grinder 


Grinder Uses Any Current 


Ts use of an aluminum alloy housing 
and a patented pistol grip and trigger 
switch makes this portable grinder easy to 
handle and gives the operator perfect con- 
trol. While it is essentially a portable ma- 
chine designed to operate on either direct 
or alternating current, an attachment sent 
with the machine enables it to be converted 
into a bench-grinder in thirty seconds. This 
one machine will handle every grinding, 

cleaning, buffing, or polishing job around 
the garage or shop. 





ENOUGH seeds of the tree which yields 
chaulmoogra oil, used for treating leprosy, 
have now been sent to the United States to 
establish a promising plantation. 
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Its huge size made a special low-slung car 
necessary to transport this generator 


Mammoth Generator Requires 
Special Railway-Car 


SPECIAL freight-car had to be con- 

structed to ship a 35,000-kilowatt 
turbo generator from the Westinghouse 
plant in East Pittsburgh to its destination 
in New York. The stator of this dynamo 
had to be shipped as a unit, and its weight 
of fifty tons was far too great for the ordi- 
nary railroad flatcar. 

Even after a special car had been built, 
the difficulties of shipment were only be- 
gun. The stator was sixteen feet high, and 
the car had to be routed to New York over 
railroads having no tunnels. 

The lighters that carried it across the bay 
had to be specially reenforced, and when it 
was installed in its housing, the workmen 
found that no available crane could handle 
the weight, and were forced to jack up this 
huge piece of machinery for twenty feet. 





Gunstock Absorbs Recoil 





© Kadel & Herbert 


Seventy per cent of the “kick’’ is absorbed 
by the springs in this gunstock 


[F you say a thing “kicks like a double- 
barreled shotgun,” it is no longer an 
effective comparison. This innovation. in 
extending gunstocks is equipped with 
springs that absorb about 70 per cent of 
the recoil of the exploding shell. 

By manipulating the screws shown in 
the illustration the shot can be given any 
length of variety of “drop” the shooter 
prefers. The anti-recoil springs are effec- 
tive even when the stock is closed. 
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Marks 3600 Tags an Hour 
by Electricity 


ARKING tags to be placed on goods 
on the shelves is a very easy operation 
with a new electrically-driven tag-marker 
which can be set to mark 2400, 3000, or 
3600 tags an hour tosuit the operator. The 
tags are fed into the machine by hand and, 
by means of an endless chain of trays, car- 
ried beneath a miniature type-chase which, 
by downward movements, alternately 
comes into contact with the cards and an 
inking pad. 

The type-chase provides for seven lines 
of marking and has interchangeable slides 
which print fifteen small or seven large 
characters to the line. Uniform registering 
1s assured and the markings can be made 
to line up with characters on the tag such 
as “Lot,” “Size,” or “Color.” The ma- 
chine is compact. portable, and weighs only 
forty-five pounds; in operation it makes 
little more noise than a typewriter 





Ties Bags with Wire Loop 


B* placing a wire loop around the neck of 
paper or cloth bags and twisting the 
wire tightly with special tools supplied for 
that purpose, manufacturers of products 





The wire loop is placed around the neck of the 
bag and twisted tight oy .a small hand tool 


that are shipped in such containers are 
saved a large amount of money in wasted 
and damaged goods. 

As any one who has tried it will know, it 
is quite a trick to tie the neck of a flour-sack 
so that the contents will not leak out. But 
the wire loop makes it possible for any one 
to do this. Once sealed, the loop may be 
as easily untwisted without damaging the 
bag or its contents. 





THE submarine status today of the larger 
nations is as follows: France 49 built and 
5 building; Great Britain, 92 built and 8 
building; Italy, 51 built; Japan, 24 built 
and 15 building; Russia, 36 built and 23 
building; the United States, 107 built and 
41 building. 


Wooden Brake Holds Back 
Ships When Launched 


"THE first problem of a shipbuilder at the 
launching of a vessel is to get the ship 
into the water. The next is to stop it 
within a reasonable distance, especially if 





As soon as the launched ship is entirely in the water 
this brake retards its momentum and brings it toastop 


the waterway is restricted. An effective 
device, seldom used, consists of a brake- 
shield made up of swooden boards joined 
together and braced, as shown in the illus- 
tration. 

This brake-shield does not commence to 
function until the water has already begun 
to retard the movement of the vessel, thus 
the shock of stoppage is not so great nor so 
dangerous as when other drags are used. 

When the Mauretania, with her length of 
nearly eight hundred feet, was launched, 
huge chains weighing one thousand tons 
were used to prevent her from traveling too 
far out into midstream, but this method is 
too dangerous for general use. The brake- 
shield accomplishes the same result with- 
out the possibility of harm. 





Machine Separates Good Beans 
from Bad 

















OWARD FOGELSANGE, of Clar- 

ence, New York, is here shown 
operating his invention for sorting beans. 
The beans are placed in the hopper and 
fall on to two moving belts actuated by a 
foot-treadle. The inclined belt runs back- 
ward, toward the hopper, and flat and im- 
perfect beans will not roll down it on to the 
horizontal belt in front of the sorter. 
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Sun Eclipse Is Measured by 
Photograph and Micrometer . 


STRONOMERS have determined the 
diameter of the sun and the planets 
by mathematical calculations, and wher 
an eclipse gives an opportunity to check 
these calculations by means of actual meas- 
urements every precaution is taken to have 
these as exact as possible. At the Green- 
wich Observatory, near London, this im- 
portant work is in charge of Miss Crom- 
melin, the daughter of the astronomer. 
Accurate photographs of the eclipse’ are 
taken at every stage, and Miss Crommelin 
measures the negatives with the specially- 
designed micrometer shown in the picture. 
Thousands of measurements are taken 
after every eclipse, and in the case of an 
important one like that of last April, the 
entries in the measurements book fill hun- 
dreds of pages. ) 





Call-Bell Notifies Dealer when 
Motorist Wants Gas 


A GARAGE at East Troy, Wisconsin, 
has installed an electric call-bell upon 
both of its gasoline fountains on the curb 
in front of its door. This has been found 
to be of great convenience, both to cus- 





A push button on the gasoline fountain cails 
the proprietor when a customer drives up 


tomers and to the firm and its employees 

The owner is no longer obliged to keep 
watch for fear some motorist may grow . 
impatient of waiting and go elsewhere for 
gasoline. As soon as the bell rings in the 
shop, some one hurries to the curb. There 
is very little delay and the simple device 
has brought much trade from car-owners 
who appreciate the service. 
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Science is a first-rate piece of furniture for a man’s upper chamber if he has common 


sense on the ground floor.— Oliver Wendell Holmes. 




















Two-Man Plowing in Persia 


A PERSIAN plow looks like a rake that 
has teeth projecting from both sides of 
the backbone. Two men are needed to 
operate one. One of them pushes on the 
wooden handle to which the “plow” is 
fastened; the other man pulls on a rope 
attached to the end teeth. 

The men work the plow back and forth 
in the ground until the dirt is thoroughly 
stirred up. 





A Multi-Pocket Overcoat 


oY) gr vnepee and innocent-looking as is 
this overcoat, it has as many tricks 
as a prestidigitator. It was invented by a 
London tailor, who got tired of unbutton- 
ing his coat in inclement weather whenever 
he wanted something in an inside pocket. 
The greatest feature is the attachment 
for an umbrella. Instead of carrying it in 
the hand, it is slipped through a couple of 
loops inside the coat. A special pipe 





‘Commuting-ticket-holder and umbrella-clasps 
are only two of the features of this overcoat 


pocket, a pad and pencil-holder, a safety 
pocket for money, and a _ ticket-holder 
in the sleeve are other conveniences of the 
garment. 
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Movie Films Developed by 
Automatic Machine 


DEVELOPING machine for the. 


“positive”? copies of moving-picture 
films has been invented by George K. 
Spoor, which will develop, wash, and dry a 
thousand feet of film in ten minutes, reduce 
cutting and splicing to the minimum, and 
save 70 per cent of the labor charges in the 
movie dark-room. 

This machine runs the entire thousand 
feet of film through developer, hypo, 
washer, and dryer in one operation. The 
process is continuous. The film is led over 
a series of rollers that pass it back and 
forth from top to bottom of a tank seven 
feet deep. The speed of the film is regu- 
lated so that it passes through the tank in 
the exact time required for perfect develop- 
ment. 

The pictures are hypoed and washed in 
five changes of water in the same manner, 
and then pass between chamois-covered 
drying-wheels that squeeze off all surplus 
water before the film enters the dryer. 

As the film passes over the wheels, it is 
dried by a current of hot air and polished 
between felt-covered wheels. As the last 
of the film is entering the developer, the first 
lengths are being wound for shipment. 





Electrical Power Today 


O-DAY in the United States there are 

275,891 manufacturing plants that rely 
wholly upon electricity for power. Thirty 
years ago there was scarcely one. 
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Banyan-Tree Spreads 800 Feet 


tke the eighteenth century the seed of the 
banyan-tree shown above started its 
growth, and it has never stopped. To-day 
its one great trunk, over forty-two feet in 
girth, is the main support of numberless 
other aerial roots that have grown into the 
ground from hanging branches. 

This monster tree with its tentlike top is 
one of the exhibits of the Royal Botanical 
Gardens of Calcutta, India. 





Records Traffic Vibrations 


HIS instrument demonstrates that two 

skyscrapers will lean toward each other 
when a loaded truck passes in the street 
between them. Only a minute fraction of 
an inch, of course, but enough for this ma- 
chine to measure. — 

It is designed to record the vibrations 
caused by modern city traffic. By means 
of a pencil attached to various wires con- 
nected with the different parts of a build- 
ing, the effects of the shocks and jolts in 
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The maze of wires connected with this in- 
strument record vibrations from traffic 


the street are recorded. Steam tractors, 
heavy vehicles drawn by horses, and motor- 
buses are responsible for the principal jars 
that actually shake a tall building. 
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A combination of curative hot springs and muscle manipu- 
lation is one of the methods employed to heal bodily ills 


Hot Baths 2784 Years Old 


BOUT a hundred 
miles southwest 
of London, England, 
are the famous hot 
springs of Bath. Hot 
springs in themselves 
are not new nor un- 
usual, but these are 
interesting because of 
their early history. 
Many hundred 
years before Christ, a 
British king discov- 
ered the springs and 
their healing power. 
The waters were be- 
lieved to be particu- 
larly useful in the cur- 
ing of leprosy. 


Later, when the oe 
Romans took over the For weak patients a swing is used to 
country, they built lower them into the baths 


wonderful structures 

over the springs. At the present time the baths are 
equipped with all the latest mechano-therapy devices and 
any,number of special applications of the hot Bath waters. 
Two of these applications are shown in the illustrations. 
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A Simple Seed-Tester Made of 
Two Dinner-Plates 


WO dinner- 

plates lined with 
cloth or blotting- 
paper make the 
homemade seed- 
tester suggested by 
the Department of 
Agriculture for test- 
ing clover, alfalfa, 
and cereal seeds at 
home. The units 
comprising the sim- 
ple outfit are clearly 
shown in the. illus- 
tration. 

One plate is 
placed face up and over it 
is laid a sheet of blotting- 
paper or a piece of heavy 
cloth that has been soaked 
in water. The seeds are 
placed on the covering and then protected from the outside 
elements by a second plate. If desired, clean sand may 
be substituted for the cloth or paper. . 

The percentage of seeds that eventually sprout is the 
evidence upon which the farmer may select the seed for 
his next year’s crop. 

Moisture, warmth, and fresh air are the requisites for 
seed-sprouting. Moisture should be present at all times, 
but the seeds should not lie in the water. The usual living- 
room temperature of from 65 to 70 degrees Fahrenheit is 
suitable for germination. Fresh air must be permitted 
access to the tester for the sake of the oxygen in it. 

Besides watching the number of seeds that sprout, it is 
advisable to note the rapidity of sprouting. Slow germi- 
nation is a sign of low vitality. 

For those farmers who do not have the facilities for 
testing seeds, the Department of Agriculture maintains an 
extensive laboratory at Washington where tests will be 
carried out on any seed samples submitted. The tests at 
the laboratory are, of course, much more thorough than 
would be possible on the farm. To make a complete 
analysis, the seed experts weigh the seeds on sensitive 
balances to compare them with normal seed, and in many 
cases also study the seeds under a microscope. 





Two dinner-plates and a 

piece of damp cloth or blot- 

ting-paper can be used as a 
practical seed-tester 





An Evening’s Entertainment with a Piece of String 


AT’S cradle is played 

by babies all around 

the world, from London to 
Korea, and among ecivil- 
ized peoples it is the last 


was known up to a few 
years ago. 

Sometimes the figures 
illustrate a place, such as 
the Batoka Gorge on the 











vestige of a pastime uni- 
versally popular among savages 
—the string games, in which de- 
signs and figures are woven with 
the fingers in a loop of string 
about seven feet long. 

According to a lecture deliv- 
ered by W. W. Rouse Ball, of 








The ‘‘Batoka Gorge”’ is a design pecu- 
liar to the natives of Central Africa 


Zambesi River in Africa; 
sometimes an article in 
daily use, like the tent-flap 
figure made by the Apache 
Indians; sometimes the 
figures will move, like that 
depicting a man climbing 





Trinity College, Cambridge, En- 
gland, in a booklet published by 
Heffer & Sons, these figures were 
originated by savages to illus» 


Nave ; a tree. 
3 7Q Anthropologists study 
5 a these apparently trivial 

















matters because they are 
valuable to explorers trav- 














trate stories told to their 
children and as an indoor 
amusement. They form 
an important branch of 
folk-lore of which nothing 


= 


By drawing on the upper 

ends the motion is simi- 

lar to that of a man 
climbing a tree 


eling among primitive peo- 
ples. Although simple to 
the savage, civilized people 
often find these figures 
difficult to make. 


Apache Indians 
used this string 
design to amuse 
the papooses. It 
is called the ‘““Tent 
Flap” 
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What Do You 


Want to Know 7? 


Let Popular Science Monthly 
Answer Your Problems 
in General Science 
























An Information Service for Readers Who Want the Facts 


Are black clothes actually warmer than 
white clothes?—G. B. 
Yes. A perfectly black surface tends to 
absorb all of the visible and part of the 
invisible radiations. A white surface, 


on the other hand, reflects all of the 


visible and part of the invisible radia- 
tions, including the infra-red or heat 
waves. Try this simple experiment to 
convince yourself of this fact. Lay a 
piece of white cloth and a piece of black 
cloth on the surface of the snow while 
the sun is shining. The snow under the 
black cloth will melt, but the snow under 
the white piece will remain frozen. 


Why must an electric-light filament be 

burned in a vacuum?—A. O T 
When a metal is heated in the presence 
of oxygen, the oxygen will combine chem- 
ically with the metal and an oxide will be 
formed. The metal filament has such a 
small cross-section that the least trace 
of oxygen will rapidly consume it. 
Therefore it is necessary to suck every 
possible bit of air from the bulb. Nitro- 
gen and other chemically inert gases are 
often introduced into electric-light bulbs. 


Where is the deepest part of the Atlantic 
Ocean?—F. A. L. 
The Titanic sank within a few miles of 
the deepest part of the Atlantic Ocean. 
A depth of approximately six miles has 
been recorded at that point. No greater 
depth has ever been measured. 
Y 
A friend told me that it is dangerous to 
stand in the bathtub and turn on the 
electric light. Is this so?—S. O’T. 
Your friend was right. It is best to be 
cautious. The electric-light system of a 
residence is usually “grounded” and it is 
possible to put oneself directly across the 
line if the light is turned on while the 
bare feet are in contact with the metal 
bathtub. 


What makes the electric lights in my 

house flicker?—B. I. M. 
Your power company is probably using 
a low-cycle current. With a twenty-five 
cycle current there are fifty alternations 
a second. This means that the current 
passing through your lights falls to zero 
value fifty times a second. The heated 
filament responds to these fluctuations. 
The same thing happens with sixty- 
cycle current, but the changes take place 
too rapidly to affect the eye. There is 
no remedy. 


What is the highest temperature that 
has been reached?—M. T. C. 
Nine thousand degrees Fahrenheit. This 
was obtained by the explosion of cord- 
ite in a steel cylinder. The tempera- 


heating will cause the expansion of the 
vapor to the point where the fiber of 
the wood will be ruptured, causing a 
sharp report. 


ture was only of a moment’s duration. How is condensed milk made?—W. P. I. 


What causes air pockets?—E. W. 


Air pockets have long been a menace to 
aviators. Those who are familiar with 
water eddies and whirlpools, can readily 
visualize air pockets, since they are 
formed in much the same way. Air 
pockets are caused by local refraction of 
the atmosphere. Cyclones are really air 
pockets on an enormous scale. Small 
air pockets vary in diameter from a few 
feet to several hundred feet. Airplanes 
driving into an air pocket are sucked 
downward and the aviators lose all con- 
trol. Unlike the cyclone, small air 
pockets are absolutely invisible. 


Why does burning wood snap?—E. L. G. 
Perfectly dry wood will not snap or 
crackle when it is burning. However, 
green wood has a large moisture content 
and when the exterior of this wood is 
heated to the burning point, the moisture 
in the interior is volatilized and an 


Milk has a large percentage of water. In 
the manufacture of condensed milk, 
most of the water is evaporated in 
vacuum pans. A large portion of sugar 
is added to thé resulting product and this 
acts as a preservative. The resulting 
thin syrupy liquid is placed in hermeti- 
cally sealed cans. 


What makes the leaves of some trees turn 
red in autumn?—B. I. W 


In the summer the leaves of plants ac- 
quire their green color because of the 
peculiar chemical substance called chloro- 
phyll that is formed within their cells. 
Chlorophyll has the property of absorb- 
ing the red rays from the sun and of 
reflecting the blue and yellow rays that 
combine to produce green. In the 
autumn the chlorophyll decays from lack 
of nourishment and the leaves assume a 
brown or reddish color. 


. . . . What is the best hard coal to use in a 
interior pressure is created. Continued canal Senea-binet: Cia eae 








Learn here the answers to many in- 
teresting questions asked by read- 
ers of Popular Science Monthly. 


And ask questions of your own. 


field of general science addressed to 
this department will receive a 
prompt reply. 


Readers who understand this service 
will appreciate, of course, that we 
cannot accept questions involving 
extensive research, answers too 
lengthy for the space of a letter, 
and sets of questions that can best 


be handled by individual study of 


A stamped self-addressed envelope 
must accompany each question. 


Address the Editor, Popular Science 
Monthly, 225 West 39th Street, 
New York. 


























It would be wise to consult your local 
dealer, but many experts recommend a 
mixture of nut and stove coal that 
banks well and holds the fire eco- 
nomically. 


What is laughing gas made of? Is it 
Every reasonable specific query in the injurious to take?—M. C. 


This gas is made by heating solid am- 
monium nitrate in a flask. The reaction 
produces water and nitrous oxide. It is 
the safest anesthetic known to medical 
science, but occasional fatalities have 
resulted from its use. It takes its name 
from the laughing symptoms that some- 
times follow its inhalation in small 
quantities. 


I have noticed that the compression 
space in marine motors is larger than in 


available reference books. Legal automobile motors. What is the reason 
and medical queries cannot be for this?—A. M. O. 
answered. . 


Marine engines operate at full load most 
of the time, while automobile engines are 
subjected to full throttle only for com- 
paratively short periods. When an en- 
gine is continually operating at full load, 
there is a greater tendency to pre-ignite 
unless the compression space is made 
larger, which is the reason for the larger 
construction in marine motors. 
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One firm alone 
prepares twenty 
million annually 


At the right an expert is mixing 

pimento cheese in a special ma- 

chine for a batch of many thou- 

sand sandwiches. The soda-foun- 

tain lunch has caused this increase 

in the demand for these concen- 
trated meals 


Special Machines Turn out 
Millions of Sandwiches 
for Noontime Lunches 

































An automatic slicer works day and 
night to cut the bread for the 
hungry hordes of sandwich-eaters. 
Over a million are consumed each 
noon in the city of New York alone 




































Carloads of ham and cheese are sliced daily by these 
machines. Other machines wrap each sandwich in 
wax paper and then stick on the label 


The chicken sandwich is a favorite with all of us, and 
hundreds of fowls must be roasted and sliced to fill 
the noon-day call for this delicacy 






















INETY years ago the first loco- 
motive actually built in the 
United States for railroad service made 
its maiden trip on the Charleston and 
Hamburg Railroad. It worked well on 
the outward journey, but on the way 
back the weight proved too much for 
the wheels, which collapsed and 
ditched the train. But this trouble 
was soon remedied and the “Best 
Friend of Charleston,” as the locomo- 
tive was nicknamed, was soon steam- 














The first locomotive had iron rims, wooden spokes, and a 
speed, when loaded, of sixteen miles an hour 


ding off its sixteen miles an hour as 
regularly as requirements demanded 
of it. Unloaded, it was able to “speed 
up” to thirty-five miles an hour, 
although the contract called for only 
ten miles an hour. 

This wonderful locomotive had a 
vertical boiler similar to those used on 
hoisting equipments of to-day. The 
four wheels had iron hubs and tires, 
but wooden spokes and felloes. The 
two cylinders, six inches in diameter, 


The First and Last Word in Steam-Locomotives 


had a stroke of sixteen inches and were 
placed in front of the boiler, from 
whence they worked the cranks inside 
the frame. 

As an indication of the growth of 
railroads in the last ninety years, it is 
interesting to compare this chugging 
pioneer with the latest locomotive 
built by the same railroad with its 
length of eighty-six feet, its weight of 
two hundred and sixty tons, and its 
possible speed of a mile a minute. 





But the latest engine on the same line pulls a heavy train 
at more than a mile a minute 
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This Wheelbarrow Folds 
Up for Carrying 


HEELBARROWS are bulky 

things to transport. One takes 
up more space than it is entitled to, 
considering its weight and construction. 
It is a wonder that no one has thought 
previously of making the wheelbarrow 
so that it can be folded into a compact 
bundle. 

When fully collapsed, the wheel fits 
into the lower part of the framework 
and the axle serves as a handle for the 
outfit. When it is opened and set up 
the folding parts are held rigid by stout 
metal hinges. 





This wheelbarrow folds up and saves 
space in shipping and storage 


























Cross-section of engine and coal-truck, showing how mechanically operated shovels 
do away with a fireman’s services, keeping the fire up to the pitch desired 


Mechanical Stoker Produces Cleaner Fire 


HIS mechanical stoker, perfected 

for use on locomotives, ran eight- 
een consecutive trips under test over 
an eighty-nine-mile division, with the 
fire-door sealed between terminals. No 
inspection of the fire was possible en 
route, yet it was found to be in perfect 
condition at the end of the run, 


although the engine was pulling full 


tonnage. 

After the trip there was from three 
to six inches of fire on the grates. No 
difficulty was encountered in cleaning 
the fire at terminals because of the 
comparative absence of clinker, and it 


was found perfectly feasible to make 
round trips without cleaning the fire 
other than to shake the grates. 

The stoker fires the engine by 
mechanically operated shovels, which 
pitch in coal just as a- fireman 
would do. 

The complete cycle of operations is 
as follows: a measured quantity of 
coal is dropped into a screw-conveyor, 
which delivers it to the elevators feed- 
ing the shovels. The amount of coal 
used is controlled by an agitator, 
which drops the necessary quantity 
into the conveyor. 





A Water-Air Propeller for Use in Shallow Waters 


COMBINATION propeller, re- 

cently patented in France, oper- 
ating efficiently both in water and 
air, permits a flat-bottom cargo-boat 
carrying several tons of merchandise 
to be navigated on rivers heretofore 
considered too shallow to serve as 
inland waterways. 

If all the shallow rivers in the United 
States could be used for transporta- 
tion, a great saving in freight charges 
would be effected and the danger of 
rail congestion removed; but the ex- 
pense of deepening the 
waterways has been an in- 
superable obstacle. In- 
ventors have sought to 
avoid the cost of digging 
canals by equipping flat- 
bottomed boats with air- 
plane __ propellers. This 
French invention promises 
success in this field. 

The propeller will operate 
in less than six inches of 
water, and from experi- 
ments made on small mod- 
els, its inventor, M. Gam- 
bin, claims for it a tractive 
foree comparable to that 
of the submerged screw- 


propeller. The driving resistance is 
obtained partly from the water and 
partly from the air. 

Two wheels are used with blades in 
the form of a screw, so that the pro- 
peller is essentially a screw of large 
diameter formed of multiple paddles 
whose axis is parallel to that of 
the boat. The blades barely touch the 
water, and even when the boat is” 
under way, the water level is well 
below the hub of the wheels. 

In going ahead, each blade acts as a 





These twin screws, shown at the right, for 
driving vessels in shallow streams, react 
against both air and water. A wave de- 
flector prevents the stern from being drawn 
down by the action of the screws 





small double scull. As is usual with 
twin screws, the wheels turn inward in 
opposite directions, but since they are 
high out of the water, a raised wake is 
formed between them that gives the 
propeller blades a better grip. 

In addition to this powerful sculling 
action of the blades in the water, the 
large diameter of the wheels and the 
form of the blades, which are similar in 
principle to those of an airplane, pro- 
duce an action in the air that adds 
considerably to their propulsive effect 
Instead of having air re- 
sistance to overcome during 
the upper portion of their 
turn, these propellers actu- 
ally increase their efficiency. 

From a practical view- 
point it is most advantage- 
ous to have the hub of the 
propellers above the water 
level, where they are more 
accessible for repairs. 


AIR PROPELLERS 
(ABOVE WATER-LINE) 





As a special service to readers, the Editor will b> glad to supply the names and 
addresses of manufacturers of devices mentioned in Popular Science Monthly 
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These huge bats hanging from every branch, and looking some- 
what like the fruit itself, are the fruit-growers’ pest in Ceylon 


Fruit-Eating Bats of Ceylon 


HE objects 
hanging from the 
limbs of this tree are 
neither fruit nor hor- 
nets’. nests, but. fly- 
ing foxes, or fruit- 
eating bats. These 
bats measure more 
than two feet from 
wing tip to wing tip 
and are so numerous 
that if they were un- 
checked, they would 
make it impossible to raise fruit in. 
the neighborhood where they abound. 
These bats hang from the trees by 
their feet, with their heads down. Cer- 
tain trees are selected as resting-places, 
. and the whole colony hangs there dur- 
_ing the day—which makes it easier for 
the bat-killers. 







The official bat-killer 

of Kandy exhibits a 

specimen with a wing- 

spread of twenty-four 
inches 
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Printing-Press Is a War Veteran 


N TIL now, Gutenberg’s first press was the only one we 
remembered, but “‘Tip-Top Kelly” is a printing-press 
with a history and a service record. It first went into 
action in the German trenches, where it unsuccessfully 
preached the doctrine of “Deutschland uber alles.” It was 
then shipped to Ireland as part of the equipment of the ill- 
fated expedition of Sir Roger Casement, and although 
Casement failed to incite revolution in Ireland, the press 
was landed and 
set up in a secret 
plant in Cullicurry, 
County Galway, 
Ireland, where it 
was operated’ by 
the Sinn Fein. It 
recently came to 
the United States 
and now works for 
a prosaic commer- 
cial printer, but its 
secret ‘history has 
leaked out and, as 
a result, scores of 
those who favor 
the Wearing of the 
Green have made 
a pilgrimage to the 
inky shrine. 
It is not only 
a very interesting 
relic of the war, 
but the only press 
of its kind in the 
United States, and a tribute to German inventive genius. 
It operates noiselessly; and incorporates a die-cutter, an 
automatic sheet-adjuster, an tmbosser, creaser, perforator, 
and color-printer, with automatic guides, and it boasts a 
producing capacity of four thousand sheets an hour. 





This press has been in a war, a 
revolution, and a wreck, yet it still 
operates effectively 





To demonstrate what delicate fabrics a washing-machine 
would handle, a hardware merchant washed some dollar 
bills in the machine, putting them through the wringer 
afterward, and drying them with an electric fan. 





Mercury Column Protects the Electric Motor 


N electric motor operating in cold weather can with- 
stand a much greater amount of overloading than the 
same motor on hot summer days. This fact has been taken 
into consideration in the manufac- 
ture of a new protective device for 
electric motors. 

The new overload relay consists 
of a glass tube containing a column 
of mercury. Coiled around the tube 
are several.turns of heavy wire. The 
latter is part of the same wire that 
goes to the motor from the lines, 
while the mercury is part of the 
same circuit that goes to the relay 
magnet and the contactors. 

When fuses are used for this pur- 
pose, the sudden rush of current 
when the motor is thrown on the --~& 
line, blows them instantly, causing —_ 
unnecessary delay and waste. With 
this new relay such trouble is done 
away with. 

If the motor is overloaded, the 


The heat of the current acts on the mer- 
cury column (see oval) and in this manner 


surrounding the mercury 
produces an unusual heat, 
causing the mercury to boil. 
As it boils and vaporizes, 
the circuit is broken and 
the magnet allows the con- 
tact fingers to drop away. 
Once the interruption has 
occurred, the mercury—now 
no longer heated—cools and 
reforms the column, thus 
making the circuit again, 
permitting the motor to be 
started, and repeating its 
warning when necessary. 
As the action of the mercury de- 
pends on the heat given off by the 
coils, and as the heat given off by the 
coils depends among other things on 
the temperature of the air around it, 
this circuit-breaker will permit the 
motor to carry a larger load on cold 
days. At the same time it affords ade- 









excessive current flowing in the coils controls the motor load quate protection in all weather. 
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Picture News of Recent Developments 
in Home and Office Devices 7 
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Four slices of toast and four 
boiled eggs are cooked simul- 
taneously over one burner by 
this invention. In addition to 
the time saved, the steam 
from the boiling water keeps 
the toast crisp and soft and 
the toast automatically times 
the boiling of the eggs 


This locked steel file is in- 

tended to make the private 

papers kept at home as con- 

venient for reference and safe 

against loss as those in the 
Office files 





CLOTH CONE 


Stenographers can keep abreast of the -_ (SEVERAL LAYERS) 
multigraph by using an attachment which 
ejects the envelope already addressed and 
inserts a new one exactly in position, ready 
to be typed. All this is accomplished by 
a single pull on the lever at the right 


When this stamp-moistener is left on 

the desk, the shape of the base raises the 

tip into the air. It cannot leak and 
spoil office furniture 


A stiff petticoat of cloth penwipers 

slipped over the draftsman’s ink-bottle 

keeps the ruling-pens clean and pre- 
vents the ink from being overturned 





The time a highly paid mechanic spends 
in looking for the pencil he has dropped is 
worth more than the pencil. This attach- 
ment keeps it from rolling out of sight 





A few drops of per- Flowers can be ar- 


fume poured into ranged at any angle 

the hollow top of in this wire holder, 

this shade-holder which is heavy 

scents the room like enough to support 

a rose-garden as two dozen Amer- 

soon as the bulb is ican Beauty roses 

i ithout tippi 

This motor-driven outfit takes the place — ee Market baskets mounted on wheels for 
of muscle in the kitchen. It mixes the ease in traveling permit housewives to 
bread, whips the cream, makes the ice- buy groceries at lower cost by elimi- 
cream, cleans and sharpens the knives nating the expenses of delivery 


As a special service to readers, the Editor will be glad to supply the names and 
addresses of manufacturers of devices mentioned in Popular Science Monthly 
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Science does not know its debt to imagination.—Ralph Waldo Emerson. 


Be Mesh Used for 


oncrete Forms 


IMBER is so much 

more expensive than 
concrete in Germany that 
even temporary houses 
are being built of the 
latter material. But the 
molds which form the 
walls and floors have to be 
made of wire mesh and 
gravel because of the cost 
of wood for this purpose. 
The wire frames are filled 


Where wood is scarce wire 
mesh and gravel are being 
used for concrete forms 


with gravel and then cov- 
ered with cement or stucco 
which joins with the gravel 
to form a solid crust. 
































Stacker Piles Wood for News Paper 


HESE twin mountains of wooden blocks. will be made into 
newsprint for many of the editions of 1922. Such great piles 
are possible only by the use of the traveling belt stacker illus- 
trated, which is moved along a temporary track after the piles 
have reached the height of forty feet. From the sawmills the 
blocks slide down the inclined chute shown in the foreground and 
drop on the traveling belt of the stacker, which delivers them in 
rotation to the top of the pile. 
There is no waste in modern lumbering methods. Nowadays 
the mill saws the large spruce logs into lumber, and small ones into 
wood pulp blocks. 








Film Rewinds Itself 
in New Magazine 


NEW magazine fa 

motion-picture pro- 
jectors in which the film 
commences to unwind 
from the center instead of . 
the outside has been in- 
vented. The film is not 
wound in the ordinary 
round form, but is pulled 
from point to point inside 
the ten metal fingers in 
the shape of a decagon. 


Rewinding of movie film is 
eliminated by taking the 
film from the reel center 


An automatic governor 
keeps the strip at a slight 
tension from the start to 
the finish of each reel. 


Paint Line on Road for Safety’s Sake 


ag tesesemadetn who cross the Canejo Pass near Camarillo, 
California, cannot conceal or deny the fact that they are 
hogging the road. A twelve-inch black strip has been painted 
in the center of the road for several miles, and constantly re- 
minds the driver to get over on his own side. The highway at 
this point is extremely curved and presents numberless oppor- 
tunities for the careless driver to cause a bad accident, but it 
has been found that few tourists are so selfish as to hog the road 
when they realize that they are courting disaster by doing so. 


.Horse-Driven Scoop Used to Fill Truck 


A* Iowa State College they have decided that it is easier to 
drive a horse than to swing a shovel, so they load gravel 
with a scoop. A team attached to a wheel scraper strips the 
gravel and gathers it into piles in front of a chute. When the 
trucks drive up, a cable is fastened to the scraper and the horse 
hauls the gravel up the incline into the wagon. Skilful driving 
is required to see that the horse does not pull the scraper over 
the edge of the chute, but compared with the ordinary method of 
loading a truck the saving in energy makes it worth while. 




















The black line in the center of the road is as effective as a 
**Keep to the right!” sign 


A long cable hitched to the scoop and hauled by a horse 
makes truck-loading easier and faster 
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New Catcher’s Mask Gives 
Better Vision 


RANK SNYDER, catcher of the New 

York Giants, is said to be highly 
pleased with this new mask, designed to 
give the backstop better vision and im- 
proved protection. The broad bars are 
made of composition applied over a light 
steel framework, and their size and slant-. 
ing angles cause a foul tip to glance off the 
surface of the mask with far less danger 
of injury to the player than was the case 
with the old bar type. 

Instead of the familiar forehead and 
chin straps the new mask is carried on a 
heavy cushion which reaches completely 
around the head. 





Twin Arc Gives Double Light 
at Same Current Cost 


A* Ohio manufacturer has developed a 
photographic are lamp for which he 
claims double illumination with no increase 
in the cost of current consumed. The lamp 
consists of two ares of high intensity so 
placed as to produce a better distribution 
of light by eliminating the harsh shadows 
that frequently accompany the use of 
single arcs. With twin arcs it is also easier 
for the photographer to model the features 
of the sitter. 

An adjustable stand holds the lamp in 
any position without resorting to thumb 
screws. The arcs may be extended from 
near the floor level to nine and one half feet 


above it. a 


} 






A counterbalanced stand allows this arc lamp to be adjusted to any height 








Sixty Feet of Alcohol Propaganda 


TT! long white strip, of which only 
about forty feet shows in the photo- 
graph, is a list of medicines in the prepara- 
tion of which good grain alcohol is a neces- 
sity. There are 3600 of them, and written 
on a typewriter in single space the list is 
sixty feet long. - 

In many cases the final product does not 
contain a trace of anything disagreeable 
to Volstead, but alcohol is a necessity as a 
solvent in some stage of the manufacture. 
The list was prepared to show that the 
restrictions on the use of alcohol in the 
arts should be relaxed, and that it is a mis- 
take to regard it only as a beverage. 











These Binoculars Steal 
Photographs 


COMBINATION camera-stereo- 

scope, looking like a pair of field- 
glasses, is a Frenchman’s invention to 
enable a photographer to snap-shot un-, 
suspecting persons to the right or left of 
him. The _ glasses do not ‘‘look” 
ahead. The photographer apparently 
looks straight ahead, but a prismatic ar- 
rangement reflects the view to the right 
or left of him. As field-glasses the physio- 
graph, its name, isa dummy, but it may 
be used (with side vision) as a stereoscope. 
It uses films 41% by 6 centimeters, and its 
stereoscopic field is 45 by 107 millimeters. 
The picture shows the physiograph in use. 





Mail-Bags Are Cleaned by Means 
of Tumbling-Barrel 


E Bor: Post Office maintains a special de- 
partment for the cleaning and renovat- 
ing of mail-bags. In their rapid journey 
around the country the bags acquire an in- 
credible amount of dust and grime which 
must be removed before any repairs are 
made. 

When the bags are received at the clean- 
ing-room they are placed on a huge star 
made of slats. As the star revolves rapidly 
the bags are thrown from point to point 
until all the dirt has been beaten out and 
removed by a suction system. 

This star, known by the workers as the 
“‘tumbling-barrel,’’ may be seen at the left 
of the open door in the illustration. 





The cleaning-room where mail bags are freed of dust and dirt 
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How Fast Does Your Mind Work? 


Puzzles will do for your brain 
what sports do for your body 


A Mental Athletics course, conducted by Sam Loyd, 
the famous puzzle expert 


Popular Science Monthly 








New York, N. Y. 


decision must be considered as final. 


March issue. 





Twenty-Five Dollars in Prizes 


DUCATORS say that puzzle-solving is the best kind of mind- 

training —best, because it comes as sport instead of drudgery. 

As proof of this, consider the fact that Sam Loyd’s most faithful 
puzzle fans have been inventors, engineers, and business men. 

A first prize of $10 will be awarded the reader who sends in the 
best set of correct answers and analyses covering the three problems 
on this page; a second prize of $5 for the next best set; and ten 
other prizes of $1 for the ten next best sets. 

Answers must be received not later than December 8, addressed 
to the Puzzle Editor, Popular Science Monthly, 225 West 39th St., 


By “best” is meant absolute correctness of solution—then, if 
other points must be considered, clearness of analysis. Mr. Loyd’s 
In case of a tie, “gg com- 

itor will be awarded the full amount of the prize tied for. ; . ’ 
aes and names of the prize-winners will be published in the ae two tinsmiths pictured above have a problem 

on their hands. The square patch which they are 
to place on the roof has an area equal to the three 
square pieces of tin which they brought with 








Test It! ix 
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Try Your Hand at Surveying and Help 
These Miners Fence Their Land 


GROUP of miners decided that a 

pooling of their claims would be ad- 
vantageous to all concerned. No two of 
the properties had the same dimensions, 
but it developed that each man had en- 
closed his claim with the same amount of 
fencing. 

This fact appeared to the men as a fair 
reason for equal distribution of stock in 
the corporation that was formed by the 
pooling of their interests. 

But a surveyor appeared on the scene 
and pointed out that, contrary to the 
miners’ opinion, the length of fence sur- 
rounding each plot gave no indication of 
the acreage contained in it. 

To aid in making this clear to the puz- 
zled miners, the surveyor drew a series 
of diagrams on a near-by signboard, 


showing examples of five enclosures, 
each surrounded by twelve rails of similar 
length. 

To better understand his demonstration, 
let us call each rail one foot long. Then in 
the first diagram the area is, of course; nine 
square feet. In the second the twelve 
rails enclose eight square feet; in the third, 
seven square feet; in the fourth, six square 
feet and in the fifth diagram, five square 
feet. All this is simple enough. 

But then comes the puzzling question 
which furnishes us with a_ brain-testing 
problem: How could his illustration of a 
gradually shrinking area be carried a step 
further? In other words, how can the 
twelve rails be arranged so that the area 
enclosed by the same amount of fencing 
will be only jour square feet? 
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How Would You Patch This Roof if You 


Were Given the Job? 


them. 

Now, four similar squares will combine 
easily to form one large square, byt it is a 
difficult matter to take three squares and 
combine them into one large square. 

Can you help the tinsmiths? Figure out 
the fewest number of pieces into which the 
three pieces of tin may be cut in order to 
produce a large square equal to the sum of 
their areas. 





How Far Did the Car Go? 


T a recent automobile race there was 

considerable discussion among a group 

of spectators regarding the distance covered 
by the winning car. 

The driver was on the track for exactly 
one hour. He went one third of the total 
distance at the rate of sixty miles an hour; 
he covered the second third at the rate of 
sixty-five miles an hour; and during the 
last third he maintained a speed of seventy 
miles an hour. 

This much was agreed upon by the 
observers. But when it came to comput- 
ing the distance covered they could not 
agree. Can you figure it out? 
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The rubber band ‘motor’? of a 

model airplane can be wound up 

with the useful little hand drill. 

This illustrates how the trick is 
done 


It is easy to solve the problem of 
winding magnets if a drill is used 
as shown above 









Five “Other Uses” for the Hand Drill 


Beginning a series of pictures showing how to 


Make the Most 


of Your Tools 
















Small parts can be neatly 
polished with a hand drill 
gripped firmly in a vise. 
Hold a piece of emery cloth 
tightly about the article 
with one hand and turn the 
drill with the other 


A lathe is readily improvised by 
placing the hand drill in a vise. 
This is the correct way to reduce 
the diameter of a rod by filing 
when a lathe is not at hand 











To wind a spring, place a mandrel 
in the drill chuck and wind the 
wire on it 








Rubber Suit Keeps Jockey 
Down to Weight 


HE man or woman who wants to re- 
duce can borrow many a valuable tip 
from the racing-track, for in order to keep 
their weight down to the minimum, the 





A close-fitting rubber suit induces per- 
spiration and reduces bodily weight 


jockeys undergo a course of training as 
rigorous as that of the pugilist. Even when 
they diet and exercise to the point of 
physical suffering, they frequently find 
themselves too heavy. In this predica- 


ment a rubber suit is used to keep them 
in riding form. 

The illustration shows Albert Johnson, 
reputed to be the best post-rider in Amer- 
ica, wearing a two-piece reducing suit made 
of thin rubber, which is tied at the wrist 
and ankles and tightly laced down the 


“ft 
<= 


front so as to be airtight. After exercising 
strenuously in such a garment, the per- 
spiration pours off the body, and while it is 
as uncomfortable a piece of clothing as 
human ingenuity can devise, it is guaran- 
teed to take off the surplus flesh in an 
astonishingly short time. 





Homemade Spraying Outfit Runs on Ranch Railroad 


BrcAves the spraying outfits supplied 
him were not big enough to take care 
of the immense farms under his direction, 
the foreman of a large Western ranch went 
ahead and assembled this spraying-train 
according to his own ideas. 

An old motor-truck engine was trans- 


ferred to the homemade locomotive, and 
made to do double duty in driving the outfit 
and operating the pump. The unit operates 
over the ranch’s railroad, and is used for all 
kinds of spraying—not only for combatting 
scale and rust, but for whitewashing the 
ranch buildings and giving the hogs a bath. 

















Besides operating be spraying-pump the old truck-engine on this homemade train furnishes 
i¢ motive power that drives it over the ranch railroad 


As a special service to readers, the Editor will be glad to supply the names and 
addresses of manufacturers of devices mentioned in Popular Science Monthly 
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By pre-heating the cold gas this fuel- 
izer makes easy work of starting the 
engine in cold weather 


Fuelizer Preheats Gas 


for Easy Starting 


NOTHER step forward has been 
made in the better combustion 
of present-day automobile engine fuels 
by L. M. Woolson, a Detroit engineer, 
who has perfected a device called the 
fuelizer, to heat the incoming fuel 
when the engine is starting and idling, 
and to automatically become inopera- 
tive when the engine is able to supply 
its own heat. This is a new principle 
because the hot-spot manifold and the 
exhaust-heated intake provide the en- 
gine with no heat when it is starting; 
slight heat when idling, and a maxi- 
mum of heat when running but when 
the engine needs it least. 
The fuelizer instrument consists of 
a burning chamber where the gas from 
a small supplementary carburetor is 
burned. This chamber is situated in 
’ the intake manifold at the top. When 
the gas enters, it is ignited by a regula- 
tion spark-plug. It then passes into 
the fresh charge, going from the car- 
buretor to the cylinders from the 
regular carburetor. The heat of the 
burnt gases changes the wet, poorly 
carbureted mixture to a dry vapor 
which explodes efficiently and fully 
when it is ignited by the spark-plug in 
the cylinder. 
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Water Supply on Auto renee by Exhaust 


TILIZING the heat of the exhaust 
gases to supply pure hot water 
in large quantities is the purpose of the 
latest accessory to be attached to auto- 
mobiles and motor-boats. The ad- 
vantage of the invention is that the 
water produced is pure—clean enough 
to use for bathing or even for making 
tea. 
Those who like to make long trips 
by road or water, taking their own 





Messrs. Spates and Rumery demon- 
strate the operation of their automobile 
water heater 


camping equipment and bivouacking 
by the roadside, know how keenly the 
lack of hot water is felt. 

The appliance consists of a sanitary 
metal cylinder holding from two to 





The water is heated in the muffler and 
then stored under the seat, from which 
place it is drawn off for use 


twelve quarts of water, which is heated 
by passing the exhaust of the motor 
engine through a tube in the center of 
the container. The gases never come 


into contact with the water. The ex-' 


haust is diverted from the pipe leading 
to the regular muffler by a cut-out 
valve, and after the water has been 
heated, which takes about ten minutes, 
the valve is closed-and the muffler 
utilized again. The pipe in the in- 
side of the water container is in the 
form of a muffler, so the action of the 
heater is noiseless. 

A reserve water-tank to supply the 
heater is carried in a tank under the 
front seat of the car, and the hot water 
is drained off through a stopcock at the 
rear of the chassis. 





Oil Shock-Absorber 


REAT wearing qualities are 
claimed for a new shock-absorber 
which works in oil on the principle of 
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OIL-INTAKE lg 
VALVE 


This new shock-absorber works on the 
principle of the gun-recoil chamber 


a big gun-recoil chamber. The action 
is entirely vertical, for although the 





Valve Admits Gas, Kerosene, or Air 


— the engine, cleaning the 
cylinders, and an auxiliary air- 
control are all possible with a new auto 
accessory attached to the instrument 
board and connected with the intake 
manifold by a small copper pipe. A 
piston consisting of four disks inside 
the cylinder forms a three-way valve 
having one, two, and three small outlet 
holes in the respective compartments. 
Similar holes are bored in the cylinder 
itself near the mid-point and at the top 
of the stroke. 

Gasoline, kerosene, or air is drawn 
from the accessory into the manifold 
by the suction of the engine. This 
primes the engine, cleans out carbon, 


or controls the mixture. The volume 
supplied depends upon the valve’s posi- 
tion. This is adjusted by the handle, 
and held in place by the bell and spring. 








ONE TWO OR THREE 
HOLE COLLARS 







By pulling out the plunger either air 
gasoline, or kerosene in any proporti: 
may be admitted to the cylinders 
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for the Automobile 


plunger is fastened solidly to the car 
frame, it is attached to the spring by 
means of a cable which accommodates 
itself to lateral movements. All of the 
more sensitive parts of the appliance 
are entirely immersed in oil. This 
makes their action smooth and easy, 
prevents wear and lessens noise. 

The absorber consists of an elliptical 
outer cylinder, which is filled with oil 
toa plug onthetop. Inside is a second 
vertical cylinder having a piston and 
rod to the top of which is fastened, 
through a system of small levers, an 
arm carrying the cable attached to the 
spring at its midpoint. On the re- 
bound of the automobile spring, the 
lever arm is pulled down and it exerts 
pressure on the piston of the inner 
cylinder. This forces the oil out of a 
small hole into the cylinder. As soon 
as a definite maximum pressure has 
been reached, a second valve at the 
bottom of the inner cylinder opens 
automatically. This valve compen- 
sates for any changes in the viscosity 
of the oil due to temperature. 

In cold weather, when, of course, 
the oil is more viscous, the second 
valve opens earlier and wider, thereby 
keeping constant the pressure that 
regulates the spring action. When the 


automobile spring is again compressed, 


the piston in the inner cylinder is 
forced back to its top or normal posi- 
tion by a coil-spring below the piston- 
head, at the same time drawing oil 
into the cylinder through a valve at 
42 bottom. 
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Gasoline Flow Meter Records Effect of Road 


Condition on Car-Operation Cost 


FLOW meter which records the tact disk at its upper end. This disk, 
rate of gasoline consumption of which has a small piece of copper wire 

an automobile engine at each instant wound around its edge, moves up and 
of operation or point of travel has down ina tube over eighty small brass con- 
been developed by the Iowa Engineer- tact points at vertical intervals of one 
ing Experiment Station to determine twentieth of an inch. 
the effect of the condition of the 
surface of a road upon the cost 
of operation of motor-cars. es 2.33 

The flow meter operates on MRO a AE oe 
the principle of the loss of head ae 
in a liquid when passing through 
a’small orifice. A constant head 
of gasoline is maintained, and 
the size of this orifice is such 
that the rate of flow of gasoline 
through it is just a little greater 
than the consumption of the 
carburetor. This difference 
causes the gasoline to rise in the 
float tube, and hence the rela- 
tive height of the float indicates 
the rate of consumption of gas- 
oline by the carburetor at that 
instant. 

The recording mechanism 
consists of a stem attached to a 
float carrying a small fiber con- 











As mounted on the cowl the 
flow meter takes up but little 
room 





is connected with a continuous 
brass strip in the contact tube 
through a battery and a high-ten- 
sion spark-coil. When the circuit 
is completed by the contact disk 
on the float stem, making contact 
between the brass strip and one 
of the brass points in the contact 
tube, a spark jumps from the cor- 
responding point above the record 
paper to the brass bar below, burn- 
ing a small hole in the paper. 

As the float rises and falls with 
variations in the rate of gasoline 
consumption, the position of the 
row of holes on the moving strip 























ELAPSED TIME The complete flow-meter mechanism. As the 


gasoline flow varies, the plunger moves up or ° 
down, causing sparks to burn minute holes of record paper will change corre- 
through the paper record spondingly. 
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A sample of the paper record. The 
curved line indicates the variation 


The record paper moves at a rate 

Each of the eighty brass contact pointsis exactly proportional to the speed of the 
connected with one of a corresponding row vehicle. An ordinary alarm-clock 
of points on a bar of insulating material be- movement is arranged to close a high- 
low which a strip of record paper moves. tension electric circuit through the 


in the gasoline flow as the condition Underneath the paper and directly opposite edge of the strip of record paper at 
of road became better or worse this row of points is a small brass bar which regular intervals of twelve seconds. 





Needle-Valve Control for Fords Saves Gasoline 


HE operating expenses of the aver- ward practice and a menace to careful services of a skilled mechanic. First 
age Ford car could be reduced if driving. The means of control can be the regulation Ford adjuster is re- 
the driver had the gasoline control installed in a few minutes without the moved; a hole is bored in the instru- 


within sight and reach. This 
is the case with the more ex- 








pensive cars, but on the Ford 
the driver must reach in back 
of the instrument board be- 
fore he can adjust the car- 
buretor needle-valve. Be- 
cause of this difficulty in 
making adjustments, many 
Fords are run at less than 
their highest efficiency and 
with a much lower gasoline 
mileage than might easily be 
obtained. 

To make this economy pos- 
sible, George G. Porter, an ; 
engineer of Syracuse, New _ aie CABURETOR 








York, has devised a simple a Si A ae 


gasoline control apparatus 
which brings the needle-valve 
regulation to the very finger- 
tips of the driver, and elimi- 
nates all groping behind the 


3 A simple gasoline control dial on the dash permits 
instrument board, an awk- instant adjustment of the Ford carburetor 
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ment board and the rods and 
levers connected as shown in 
the sketch at the left. In 
the hole in the instrument 
board is inserted a neat dial 
on which is mounted a 
pointer, which indicates the 
exact position of the needle- 
valve at alltimes. By reason 
of this knowledge, the danger 
of overheating the engine and 
causing pre-ignition or the 
excessive deposit of carbon in 
the cylinders is reduced to a 
minimum. The control also 
serves to make it easier to 
start the engine in cold 
weather by indicating the 
amount of gasoline being fed 
tothe engine. For Fords not 
fitted with instrument boards 
a small, sheet-steel apron is 
made especially to accom- 
modate the dial. 
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Picture News of 
Recent Developments 


in the Motor World 


As a special service to readers, the Editor . 
will be glad to supply the names and 
addresses of manufacturers of devices 
mentioned on this page 
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Your name and club 
emblem embossed on 
a copper or silver plate 
can be securely at- 
tached to the car radi- 
ator with the fingers, 
and needs a jimmy to 
take it off. Everybody 


Complete rim-changes 
in less than three min- 
utes are claimed for 
these lugs, which open 
and lock with a three- 
quarter turn. They 
attach to the old lug 
has a monogram on bolts, and need not be 
the door, but this idea : ; z ) removed when a tire is 
is comparatively new F “th s : N\\ changed 
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SIGHT GAGE 















Prospective purcntasers can examine 
the under mechanism of this truck 
' without crawling beneath it. The 
44 \ oT chassis is mounted on a larger truck, 
TS eS : and when the demonstration is over 
.: FLYWHEEL the moving showrocm cranks up and 
i moves to the factory of the next 
prospect 
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Visible oiling systems for the 
Ford give the driver advance 
notice when the regular lubri- 
cating system is clogged and 
make burnt-out bearings one 
of the other fellow’s troubles 


An electric heating-coil be- 
neath the radiator operating 
on the lighting circuit makes 
it unnecessary to heat the 
whole garage to keep the 
radiator warm 
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i Grease-cup handles which fit any cup get ,the 
; sees STE grease into the bearings and not under the 
finger-nails 
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THREAD CLIP 








Grease cannons which fill 
the grease gun with a 
plunger save time and per- 


At last! A battery ter- 
minal which fits any 
spark-plug, without nuts 


hn eta Ce ete eter eth, enc stteteetes 


or locking devices, and yet et —so bed ener = ‘ x 
which aoe be jarred You can now leatherise your car with a fabric cemented to winds 


the body which looks like leather of any grain or color, but 
which is inexpensive, permanent, and easily cleaned 
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N these pages of ideas about automobiles 
and motor-trucks the Popular Science 
Monthly endeavors to help its readers solve 
problems of maintenance and repair. But 
there must be special cases that are not cov- 





When You Want Expert Advice About Your Car 


ered, and we invite you to write to the Auto- 
mobile Editor and let him advise you. 

If you wish to know more about the devices 
pictured here, or if you want to ask questions, 
write. See afew typical answers on page 81. 























Intensification of the 
spark by passing the ° 
battery current between 
a flat surface and a point, 
and a tester which short 
circuits the plug by de- 
pressing a spring key 
are the features of this 
attachment 


CONTAINER CAP 









WATER-GAGE 


ALUMINUM WATER-CONTAINER 


PROTECTED TUBE TO BATTERY 
‘SHUT OFF— 
AUTOMATIC FILLER VALVES 








RETAINER PIN 


FLOAT 


By replacing the storage-battery vent-caps 
with automatic filler-valves, this system 
will supply distilled water to the storage 
batteries whenever needed 











held in 





The brakes didn’t work, but the bumper did, 
and there is no garage bill as an aftermath of 
this collision. The vertical spriags enable 
this bumper to fend off cars of every height 











Twelve hundred pounds lighter than the usuai small car, 

this model tips the scales completely equipped at 840 

pounds, and is operated with a corresponding saving in 
gas and tires 



















Made of felt impreg- 
nated with oil and 


springs, this oiler is in- 
serted between the 
channel frame and.top 
spring leaf of a Ford. 
Every movement of 
the springs automatic- 
ally brings the oiler 
into play 














Hot water about the 
garage is supplied by 
slipping this electrical 
heating strip into the 
bucket of water, as the 
heating unit is enclosed 
in a watertight welded 
cover. Useful also for 
keeping the engine warm 
on frosty nights 


LichtinG © 
CIRCUIT 





Whenever storage batteries are taken apart 
the lead strip joining one to the next must 
be cut. Doing this with the carbon tool above 
instead of a blowtorch removes the danger 
of burning the insulation 









shape by 











A long steering-wheel permits this tractor- 

drawn reaper to be handled by the operator 

from his regular position on the rear of the 
machinery 
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This Electric Automobile Has Sixty-Mile 
Radius with Low Operating Cost 


May revolutionize transportation around 
town for family of moderate means 


| pat appearance of a small, high- 


quality, economical electric auto- 

mobile suggests a new chapter in 
the romance of transportation. Here 
is a practical car for every man and 
woman, with price and upkeep well 
within reach, built by an established 
company with a reputation based on 
the manufacture of industrial tractors 
of about the same size. 


Not a Big Car's Competitor 


This new electric has capacity for 
two passengers, and a cruising radius 
of sixty miles at fifteen miles an hour, 
with a maximum speed considerably 
higher. It has a wheelbase of sixty-five 
inches and a tread of thirty-five inches; 
the tires are twenty-eight by three 
inches. The car’s smallness, simplicity 
of control, ease of operation, and re- 
liability—tthe last three qualities being 
peculiar to the electric in high degree 
—give promise that it will not com- 
pete with its bigger, livelier, more 
costly gasoline brother, but will build 
up its own especial field of usefulness. 
The low-priced electric may even be- 
come every family’s substitute for the 
street-car, furnishing more comfort- 
able transportation at the same cost. 

The new car comes in three models 
—a two-passenger runabout for gen- 
eral use, a two-passenger car specific- 
ally designed to carry a factory ex- 
ecutive from building to building and 
through the buildings of his plant, and 
a small delivery-car, particularly for 
those whose hauling requirements are 
light but exacting. Among tradesmen 
and merchants in this class may be 
mentioned jewelers, tailors, laundry- 
men, newsdealers, druggists, etc. As 


a special delivery vehicle a car of this 
type may also appeal to butchers, 
grocers, florists, and the like, and it is 
not absurd to expect that it will ap- 
peal to many private families as a 
marketing-car and luggage-carrier. 

American manufacturers may find 
the possibility of popularizing vehicles 
of this kind for general family use 
most enticing. It is the nearest thing 
to a pair of electric legs that can pos- 
sibly be imagined. It pictures the 
ultimate in personal transportations. 
Without pretense or show; just large 
enough to comfortably carry two peo- 
ple; with a cost of operation that com- 
pares favorably with the gas-bill or the 
laundry-bill; with such simplicity of 
control that even the most timorous 
elderly lady or the most nervous child 
has a complete sense of mastery over it. 
With all these possibilities, the event- 
ual popularity of vehicles in this class 
must be considered assured. 

Few appreciate the extraordinary 
simplicity of the electric car. It is 
steered by one lever and started and 
stopped by another lever. Forward 
movement of the latter from neutral 
starts the car and a backward move- 
ment applies the service brake. Un- 
like the gas-car, it is never necessary to 
do two things at once. There is just a 
single lever with a natural motion: for- 
ward to start, and backward to stop. 
A second brake is operated by a pedal. 
The control lever gives three “‘speeds:” 
top speed for running along the level 
and the other two for hill-climbing. 

Another advantage of “electrics” 
that only those who have ridden in 
them understand, is the complete 
absence of noise. 

The upkeep is almost negligible. The 





Thousands of business houses will find 
the electric car indispensable for rapid 
deliveries. Its low upkeep commends it 


cost of electric current is but a few 
cents a day. A charging apparatus is 
furnished with every car so that the 
owner can take care of this detail in his 
own home. The battery is connected 
with the electric supply at night and it 
is ready again in the morning. Tires 
are a minimum size, the standard size 
for motorcycles, and consequently are 
extremely cheap, yet their life must be 
long because of the gentleness of the 
service which an electric imposes. 


Repair Costs Are Insignificant 


Repair expense should be nearly nil. 
Virtually the only moving parts are 
the wheels, driving chains, and the 
motor armature. 

Such a car should be ideal in traffic 
because of its smallness, and the cost 
of garaging it should be reasonable for 
the same reason. Its dimensions over 
all are less than four by eight feet, 
whereas the average automobile is six 
by fifteen feet. Calculating garage 
costs, therefore, it is logical to expect 
that if a building were specially de- 
signed to house vehicles of this size, the 
rental would be half the present rate. 
From a garage standpoint it is most 
attractive for the house-owner. Its 























One lever gives the driver complete control of starting and 
stopping the automobile with a three-speed range 


Because of its small size and light weight it offers conve- 
nient transportation for executives on inspection tours 
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size is such that there are few 
front porches under which it 
would not fit with but slight 
modification. If there is room 
for a separate garage at the 
rear of the house, and room 
for a narrow drive at the side 
of the house, the size of build- 
ing required would be about 
six by ten feet by seven feet 
high—420 cubic feet—as com- 
pared with the average small 
garage, which is eight by fif- 
teen feet by eight feet high, 
or a total of 960 feet. 

The factory car fills a long- 
felt want in industrial plants 
and is of special interest to 
factory managers, executives, 
plant owners, etc., since it 
provides quick, convenient 
intershop transportation and 
saves the time and energy of 
the busy executive in making 
inspection and keeping in 
touch with the various depart- 
ments. In other words, as a 








$50 for the Best Stories of 
Auto-Camping Experiences 


ARE you one of the thousands who went 
~* camping by automobile this year? 

If you took a motor vacation, if you 
made your car your home while you 
camped, or traveled or lived in the open, 
tell Popular Science Monthly all about 
your experiences. 

A First Prize of $35 and a Second Prize 
of $15 will be awarded for what, in the 
opinion of the Editor, are the two most 
interesting and informative letters. Letters 
must not be more than five hundred words 
long. The contest closes January 10, 1922. 

Tell all about your trip, where you 
went, how much it cost, and what auto- 
mobile-camping accessories you used or 


devised. 








factory passenger-carrying ve- 
hicle it is as much needed as 
the industrial tractors used 
to-day are needed for carrying 
material. A certain produc- 
tion manager once stated that 
in busy seasons he walked 
twenty miles a day, and con- 
sidering that the main plant 
under his supervision is nine 
hundred by fifteen hundred 
feet, it is easy to realize the 
truth of his claim and also to 
appreciate the field there is 
for transportation as supplied, 
by this small electric. 
Although this car is small 
and reasonable in price, there 
is nothing cheap about its 
construction. Axles, frame, 
springs, and other parts are of 
the best quality steel, the 
body is of aluminum and 
is upholstered with genuine 
leather. The equipment in- 
cludes an ampere-hour meter, 


horn, and electric lights. 





Write to Us About Your Motor Troubles 


If you have a motor-truck or automobile 
problem, let the Automobile Editor solve it 





Do Tires Require Exercise? 

Q.—Is there anything in the claim that 
tires require hard exercise. to keep them in 
the best of condition?—H. W. C., Austin, 
Texas. 

A.—Some experienced motorists and 
some tire men claim that tires stand up 
best when subjected to hard and fre- 
quent service, lasting much longer under 
this treatment than they do when used 
gently. . There is no authentic proof 
that this view is either right or wrong. 
The belief seems to be based on the fact 
that men classed as hard drivers often 
obtain extraordinary service from their 
tires. For example, there is the case of 
a man owning a high-powered car that 
weighs 5000 pounds and is equipped with 
35 by 5 cord tires. Most of his driving 
is done at high speed, yet he never 
obtains less than 15,000 miles and 20,000 
is far from unusual for the life of a tire. 
It is instances of this sort that have led 
some to claim that hard and frequent 
exercise help to prolong tire life. 


Causes of Engine Heating 


Q.—What are the most common causes of 
automobile-engine overheating ?—A. X., Pat- 
erson, N. J. 

A.—The most common causes of 
engine overheating in the usual order 
of their importance are a loose fan-belt; 
inadequate water supply in the cooling 
system, or a leaky radiator; clogged 
water-jackets or hose connections; in- 
sufficient oil’ or old oil; incorrect spark 
advance and carbon in the cylinders. 


Horsepower-Weight Ratios 


Q.—Is there a fixed ratio between engine 
horsepower and weight of the passenger 
automobile and motor-truck, and if so, what 
are the most usual ratios for the two types 
of vehicles?—J. S., Los Angeles, Cal. 


A.—There are no definite fixed ratios 


between horsepower and weight, these 
varying according to the design of the 
car and the purposes - which it is in- 
tended. Some speedy gga aay 
have 1 hp. each 50 or 100 Ibs. of weight 
Others have 1 hp. each 150 lbs. weight, 
and the ratio increases up to 1 hp. 
each 300 or 400 lbs. of weight in slower- 
speed trucks of large capacity. 


Heavy Oil for Old Engine 


Q.—I have an old car that has a high oil 
consumption. No doubt reboring the cylin- 
ders and fitting new pistons and rings would 
cure the trouble, but I do not wish to go to 
this expense. What can you suggest?—J. W. 
P., Topeka, Kansas. 

A.—Try using heavy oil. Drain the 
present oil out of the crankcase, put in 
a gallon of kerosene, and run the engine 
for a minute or so. Then drain out the 
k2rosene and fill reservoir with heavy 
oil. The reason for recommending 
heavy oil should be obvious. It is 
thicker and flows less readily, therefore 
less of it will make its way up into the 
combustion chambers. At the same 
time, the parts of the engine are so well 
worn that there is space for this thick 
lubricant to flow to all points requiring 
x. 


Tire Size vs. Differential 


Q.—My car is equipped with 32 by 3% inch 
tires. Will it do any harm to put a 33 by 4 
inch tire on one rear wheel?—E. M. G., 
Springfield, Mass. 


A.—The practical answer to this 


question is that it is being done every 
day, and owners report no bad results. 
But difference in tire diameters wears 
the differential gears and the speed with 
which these gears give out in some cases 
is only explainable by unequal tire sizes. 
The gears referred to are the small 


pinions—not the ring gear or ring-gear 
pinion. If rear tires are invariably of 
the same:diameter, these gears are only 
in action when the car is traveling a 
curved path; but if these tires are not 
of the same diameter, they-are in action 
continuously to an extent proportional 
to the ratio of the tire diameters. In 
considering this problem, actual tire 
diameters must be thought of, taking 
into account whether tires are pumped 
hard or not, whether their treads are 
worn or new, whether the tires are large 
or small, according to their nominal size, 
and, finally, whe thes they are the same 
nominal size or one is an oversize. In 
view of all these factors, it is not difficult 
to imagine a car with one rear tire of 
two or three inches greater diameter 
than the other rear tire. 


What Produces a Backfire? 


Q.—What produces a backfire and how 
does it differ from a muffler explosion?— 
M. C. B., Pueblo, Colo. 


A.—A backfire is due to the burning 
mixture in the cylinder setting the gas 
in the intake manifold on fire. 
muffler explosion is caused by unburned 
charges of vaporized mixture being 
delivered from a missing cylinder to 
the muffler to be set on fire by hot 


. exhaust gases from the succeeding cyl- 


inders that are firing. 

The backfire is usually caused by a 
weak mixture or cold engine. The con- 
dition may be aggravated by a retarded 
spark. The weak mixture may be 
caused by improper carburetor setting 
or dirt in carburetor or pipe line. If 
hot-air connection ceases to work, back- 
firing may result. Other causes ‘of this 
trouble include intake valves that stick, 
intake valves that leak or have weak 

Incorrect valve-timing might 
pie cause the difficulty. 
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Why Some Tires Wear Out So Rapidly 


ARMER JONES found his young 

neighbor Brown closely examining the 
right front tire on his light truck. Noting 
his perplexed look, he asked, ‘“What’s the 
trouble here?’ 

“This tire seems to be wearing faster 
than it ought and I’m wondering if the 
wheel can be out of alinement,” replied 
Brown. 

“Don’t you know how to find out?” 

“Yes, I tried measuring, but it seems to 
be all right.” 

Jones examined both tires carefully, then 
observed, “That tread does appear to be 
wearing unevenly. Well, we will make 
sure. Get me a clean piece of paper— 
sheet of soft white, not tough paper. 

Brown complied. Jones took a sheet, 
wet it, and then laid it on the smooth floor 
directly in front of the offending tire. He 
made sure it adhered tightly to the floor, 
and then wiped off the surplus moisture 
with a dry cloth. He took another sheet, 
and after treating it exactly like the first, 





If your tires wear out too fast, test the wheels 
of your car as suggested by Farmer Jones 


placed it on the floor in front of the other 
front tire. 

He then asked Brown to start the engine 
and after cautioning him to hold the steer- 


ing-wheel so as to drive straight ahead, had 
him drive only the two front wheels over 
the moistened sheets of paper. Brown 
stopped the truck before the rear wheels 


“reached the paper. Then both men ex- 


amined the two sheets of paper. The left 
one showed the clear impression of the 
tread and was untorn. The right appeared 
to have been pushed inward and the tread 
had ruffied and torn through the paper in 
spots. 

“Something wrong here,” asserted Jones, 
“You say you measured between the 
wheels and found nothing wrong? Well, 
let me have your jack.” 

He jacked up the right front wheel, 
shook it, and it wobbled on its bearings. 

“Looks as though we have found the 
trouble,” he remarked. 

They took the wheel off and found the 
bearings loose, allowing the wheel to stand 
straight at rest, but causing it to wobble 
when the truck was in motion. They 
remedied this and the wheel ran true again. 
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Stationary jacks are a valuable equipment for 
the garage and safer than movable jacks 


NE of the most desirable features of 
garage equipment is a means of hoist- 
ing either the forward or rear ends of the 
car enough to bring the wheels 2 ft. above 
the floor. This permits of the periodical 
repair of the chassis and makes it possible 
to get underneath readily for cleaning, 
greasing, and inspection, which work is 
neglected where the owner is obliged to 
get down on the cold dirty garage floor. 

If two 3-ft. lengths of 3-in. iron pipe are 
embedded in the concrete floor at the time 
the floor is placed, leaving the ends pro- 
truding about 4 in. above the floor level, 
two removable screw-jacks with forked 
upper rests can be used to elevate the car 
to the desired position. These jack-screws 
are made from bar stock 114 in. in diameter 
and the forked rest is forged out of the end 
of the bar. It is desirable to have the 
thread lathe-turned on the bar, making a 
square thread with a screw lead of about 
% in. The lifting-nut should be made of 
corresponding thread, and for convenience 
in turning a rim about 10 in. in diameter 
should be welded to the nut. 

Two ball thrust bearings (for ease in turn- 
ing the nut on the screw) are placed between 
the pipe and the nut. While the threads 


Jacks for the Garage 


can be put on the bar with a die, the pitch 
is usually low and more time is required 
to raise the car. The space between the 
elevating jacks should be made the same 
as the distance between the outer frame 
members of the car’s chassis. The cost of 
these fixtures will be low, as the threading 
can be done in any machine-shop. The ball 
thrust bearings need not be new; suitable 
parts can be purchased from dealers in 
second-hand material. 

Keep the threaded bars well oiled and 
the device will work smoothly and fast. In 
lowering the car, a steep pitch thread will 
practically lower itself; the nut is given a 
quick turn, and the weight above tends to 
keep it spinning until the car wheels are 
on the garage floor.—G. A. LUERS. 





Several Different Ways of 
Cleaning Ink-Bottles 


NK-BOTTLES invariably become coated 
on the inside with dried ink, which ad- 
heres firmly to the glass and does not yield 
to water. There are several methods of 
cleaning such bottles and they depend 
for their success on the nature of the ink. 

The best method is to put a handful of 
small bird-shot in the bottle, fill it about 
half full with water and shake the bottle 
and contents vigorously to remove the 
coating of dried ink by the friction of the 
lead shot against the sides of the bottle, 
This will remove the greater part of the 
coating. What is still left may be removed 
by emptying the shot and water out of the 
bottle and putting about a thimbleful of 
hydrochloric acid in the bottle and rinsing 
every part of the inside of the bottle with 
the acid until the ink is dissolved. 

Oxalic acid or one of its salts may also 
be used for this purpose, but it is a violent 
poison and must be handled with great 
caution. The hydrochloric acid also is 
poisonous and highly corrosive and should 
not be permitted to come in contact with 
the skin or any fabrics. When the coating 
of ink is very heavy, it is sometimes found 
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necessary to repeat the cleansing process. 
Aniline inks do not resist cleansing as 
the iron-gallate inks do. One ounce of 
denatured alcohol used for rinsing the 
bottle thoroughly will usually remove all 
the remaining ink. It is advisable, how- 
ever, to repeat the rinsing at least once 
more before giving the bottle its final ablu- 
tion with water.—HERMAN NEUHAUS. 





Improve the Screwdriver 


with a Valve-Wheel 


B* adding a valve-wheel, as shown in 
the illustration, to the blade of the 
screwdriver, the work of twisting the screw 
is less tiring and the work progresses more 
rapidly. 

A wire-rim wheel is preferable, as this 
affords a good gripping surface for the 
hand; however, 
a cast-iron or 
wooden rim will 
improve the 
screwdriver if 
either of these is 
available. 

The wheel is 
added by squar- 
ing out the center 
enough to permit 
it to be driven 
solidly over the 
blade. After ad- 
ding the wheel, - 
the blade should 
be ground as 
shown to put it 
in good condition 
for the screw 
slots. This makes a dependable tool, ser- 
viceable for the hardest screws. 





The hand-wheel shown 

above will give more 

power for turning the 
screwdriver 





MAKE an India-rubber printing - block, 
either by-cutting or from a zinc or an electro 
cut, moisten it with fluorhydrate of am- 
monia and hydrofluoric acid, and apply 
it to the glass for a few moments. It will 
etch it, but so slightly, that the picture can 
only be seen when breathed upon. This 
might be put to commercial uses, such as 
on store windows, or for novelties. 
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Saving the Body Finish 
of the Automobile 


ie spite of a good paint job and excep- 
tional care, a car does sometimes 
undergo a little rough treatment and the 
result is a chipped-off place or two on the 
lustrous finish of the body. Once a chip 











When car enamel chips, scour the spot with 
emery and cover with shellac 


has been loosened, water soon. forms rust 
between the paint coats and the metal of 
the base. As this rust spreads, the paint 
around the bare spot becomes loosened and 
in time more paint comes off. 

If this happens with your car, carefully 
pry off the loose paint about the bare spot 
with a penknife blade, until clean metal is 
exposed. This increases the size of the 
blemish, but this is better than having it 
gradually grow larger. 

With a small piece of emery-cloth, 
scour the metal surface until it is bright, 
and then coat with a little shellac so that 
all of the metal is covered. By carefully 
working the shellac into the corners of the 
blemish; and sealing the whole against the 
air, the spot is effectively protected from 
rain and other damage. 

By mixing a little lampblack or other 
color into the shellac, the coating may be 


made the same color as the rest of the 


automobile body.—DALE R. VAN HORN. 





Blinker Signaling with the 
Car’s Lamps 


MEMBERS of automobile parties are 
sometimes separated by lakes or 
streams too wide for the human voice to 
cross, and without telephone _ service. 
With automobile lamps and a card 
showing the international Morse code, 
conversation can be carried on without 
difficulty. 

A hat can be used as a shutter. First 
cover the light. Remove the hat for half 
a second and quickly replace it. A Morse 





When you are 
tourists at night, signal them with your lamp 


ated from your fellow 


“dot” has been transmitted. A “dash” 
is three times as long as a dot. 

It is not necessary to learn the code. 
Just hold a copy in the hand and the letters 
can be found rapidly enough for practical 
purposes. In receiving a message, the dots 
and dashes may be put down as they come 
and translated later. Be sure to put in the 
intervals correctly. The space between 
dots and dashes in a letter is the length 
of the dot, while the space between let- 
ters should be three times as long. Be- 
tween words still more space should be 
given. 

By throwing the light up in the air sig- 
nals can be transmitted over a hill of con- 
siderable height. The use of field-glasses 


for receiving may make it possible to re- , 


ceive messages from a point twenty miles 
away or even farther.—A. PERRY. 





Horn Motor Converted 
into a Grinder 


‘T= motor part of an automobile horn 
can be converted to a small high-speed 
grinder for use in the private garage in 
sharpening small tools, drills, knives, 
chisels, grinding coil contact points ‘and 
similar work. The funnel of the horn or 
bell is removed and in place of the ratchet 
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The horn-motor of your automobile may be 
used to drive a small emery-wheel 


disk a sleeve is driven over the armature 
shaft and riveted on. : 

This sleeve is threaded and fitted with 
two nuts and washers for holding the 
emery-wheel. The usual bracket that 
clamps the horn to the car is used for 
securing the improvised grinder to the 
edge of the workbench. With an extension 
lamp-cord the motor can be run by the 
storage battery in the car. 

In view of the exceptionally high speed 
at which these motors run, only a small 
emery-wheel is required. This is a very 
compact tool and if desired can readily be 
carried in the tool-box of the car while 
touring. 





Danger Due to Loss of Ford 
Front-Spring Center Bolt 


oS the clips of the Ford front 
spring get loose enough for the center 
bolt to be pulled apart or sheared, it is 
dangerous to drive the car. The only 
connection between the front axle and 
frame when spring clips are loose is the 
center bolt. Without this the frame can 
shift sidewise, and in doing this the steer- 
ing-arm will lock and possibly ditch the 
car. Inspection of these clips before 
undertaking an extended drive is a wise 
precaution to take.—G. A. LUERs. 


83 


How to Make a Rain- 
Visor for Your Car 


ERE is a rain-visor that is made of 
galvanized iron, can be flattened and 
stowed away when not in use, and can be 
placed in position quickly when a sudden 
shower comes up. 
Secure a sheet of galvanized iron 2 ft. 
long and about 16 in. wide. With a pair of 











If you have no rain-visor on your automobile, 
you can easily make one by following the - 
directions given here 


sharp tin snips cut out a section similar to 
that shown in the picture below. 

Two bends are then made that form a 
three-sided box, not too bulky, yet large 
enough to give ample vision when in 
place. 

Four holes are punched through the 
corners of this visor and short lengths of 
wire inserted and bent to form hooks. 
These hooks slip over the top and bottom 
rims of the upper half of the wind-shield to 
hold the visor in place. 

To prevent glare, the iron sheeting may 
be covered with asbestos or cotton by 
coating the visor with shellac and laying 
the material on before the shellac has be- 
come hard. Another way to prevent 











This shows : 
metal before it is folded to form the visor 


the manner of cutting the sheet 


glaring is to give the iron a coat of lacquer. 
When not in use, the bends are flattened 
out and the visor, now a flat sheet, is 
stored under the rear seat, or any other 
convenient place. 
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Home Workshop 


1 ‘New: and Useful Things for.the Practical Man to Make 








How to Run the Furnace Economically 


HE relation between chemistry and the 

economical burning of fuel has been 
discussed often, but little, if any, attention 
has been given to the chemistry of the 
elimination of dust and smoke as applied to 
hot-air furnaces. 

A definite quantity of air is necessary to 
properly and economically burn the par- 
ticular amount of fuel needed under certain 
weather conditions. Referring to the illus- 
tration, this air is drawn in through the 
ashpit door A, which passes upward 
through the grate Gand bed of burning 
fuel F, and, after having heated the fresh 
air to be delivered to the various rooms, 
leaves through a pipe P containing damp- 
ers, and passes out into the chimney. The 
various parts of the furnace through which 
the flame, gases, and dust from the fire 
pass, are supposed to be completely sepa- 
rated from the circulatory system through 
which the fresh air is passing while being 
heated for the rooms of the house. It is 
difficult to secure this condition continu- 
ously, especially in older furnaces, and, due 
to leaks between the two systems, dust and 
gases pass up into the rooms, unless certain 
precautions are observed. These can be 
carried out without a waste of fuel. 


By O. E. Ruhoff 


On a cold day much more air is necessary 
than on a mild day, when but little coal 
needs to be burned. When it is desired to 
burn less coal, the amount of air passing 
through the firebed is decreased by either 
(1) opening check C, and closing damper D, 
or (2) by closing the ashpit door or the 
damper in it, or (3) by opening the damper 
in the fire-door, or (4) by opening the dust- 
damper D. In these different methods of 
regulation, the only one that is likely to 
waste fuel is that of keeping the damper in 


HOT-AIR OUTLET 











In a general way, all furnaces are built like 
that shown here 


the fire-door open too much, since this may 
draw in unnecessary cold air. 

The proper procedure for checking the 
rate of burning is not by greatly reducing 
the suction exerted by the chimney, but 
rather by reducing the amount of air that 
passes through the fire, by keeping the 
ashpit door and its damper closed, or by 
temporarily opening the damper in the 
firedoor, or by leaving dust-damper D 
open. Do not forget, however, to close 
dust-damper D when the weather is cold, 
otherwise much air will go through the dust- 
damper D, instead of the firebed. It is not 
intended to imply that damper E and check 
C should not be used at all, but they should 
be used rather sparingly. However, when 
the furnace is being worked on, either to 
break up clinkers, remove ashes, and so on, 
it is important to keep check C closed, and 
have damper E wide open so that dust and 
poisonous gases may be drawn out of the 
chimney instead of backing up and leaking 
to the fresh-air pipes, or coming out into 
the furnace-room. 

Hot-air furnaces differ in details of con- 
struction, and the illustration and above 
descriptive matter may not apply com- 
pletely to them all. 





To Etch 


fe TURING or frosting glass is by no 
means difficult to do if proper care is 
taken. 
frosted. 
The materials necessary for etching on 
glass consist of a lead dish, powdered cal- 


Even an electric-light bulb can be 











Pouring the acid down the glass rod held 
against the mouth of the bottle will prevent 
spilling the dangerous liquid 


cium fluoride, concentrated sulphuric acid, 
a glass rod, and some paraffin. 

Before generating the fluorine gas, the 
object to be etched is entirely covered with 
wax. Then with a sharp knife all that 
part of the wax is removed from the glass 
to be etched. This must be done very 
carefully so that none will adhere to the 
glass, since the part to be etched must be 
absolutely clean. 

Then the object is placed in a small card- 
board box or a hole is cut into the lid of the 
box and only that part of the glass to be 


and Frost Electric-Light Bulbs 


etched or frosted is placed through it. The 
space between the glass and the cardboard 
is closed with paraffin. 

Before sealing the box the powdered 
calcium fluoride, which is absolutely harm- 
less, is placed in the lead dish (% oz. will 
be sufficient). Then concentrated sul- 
phuric acid is added to the powder with 
extreme care and stirred with the glass rod 
so that it mixes thoroughly. Enough acid 
is added to form a thin paste. Caution 
must be used since the escaping gas is very 
poisonous and must not be inhaled. A lead 








| Timely Hints for Aiding 
| Santa Claus 


HRISTMAS is approaching and 

the problem of providing pres- 
ents is foremost in every one’s 
thoughts. In the December issue 
of Popular Science Monthly you 
will find a number of suggestions 
for making Christmas presents. 
Full directions will be given, and 
only tools included in the home tool- 
chest will be required. 
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dish is absolutely essential. Glass dishes 
can not be used, as they are quickly 
destroyed by the acid. 

As soon as the paste has been made, the 
lead dish is placed in the cardboard box, 
and the cover placed over it. Of course,’ 














The etching-box, its cover, and an incandes- 
cent bulb that has been etched are shown in 
this illustration 


the object to be etched must be in the box 
with the lead dish. Leave the tightly 
sealed box undisturbed out of doors and 
covered with a wooden box so that it is 
protected from the dew. After the second 
day, take off the lid, remove the etched 
glass, rinse it in water, remove the paraffin, 
and the glass will be found to be etched on 
all those places where the glass had been 
exposed to the acid fumes. Do not forget 
to clean the lead dish by playing a stream 
of water on it until all of the paste has been 
removed, then dry it.—E. BADE. 
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THE HOME WORKSHOP 





Methods for Removing Various Stains 
from Cotton, Wool, and Silk 

















Every household should be supplied with such 
an equipment as is here illustrated for removing 
all kinds of stains 


oo gael stains can be removed if they are 
given the proper treatment as soon 
as they occur. However, different stains 
demand different treatment. If, for ex- 
ample, you apply hot water to milk, egg, 
meat, or other albuminous stains, it will do 
more harm than good; yet this same hot 
water will easily remove fresh fruit stains. 
Similarly, soap that will remove grease 
spots to a certain extent, will set a fruit 
stain in the same material so that it can- 
not be removed. 

In regard to the cloth itself, its nature, 
color, weave, finish, and weight must be 
taken into consideration before anything is 
done. 

Cotton and linen are stronger than 
either wool or silk and can be given 
rougher treatment; however, if acid is 
used on cottor and wool, it must be imme- 
diately followed by an alkali or a thorough 
rinsing to prevent destruction of the fiber. 
Alkalis do not affect cotton and linen so 
much as acids, and the opposite is true for 
wool and silk. - 

Before applying acids or alkalis to a 
stain, try hot or cold water, according to 
the nature of the stain. When the stain is 
on linen or cotton fabrics, the material 


should be soaked in water; if on silk or 
wool, it should be sponged. If water does 
not wash away the spot, then a chemical 
should be applied. The work should be 
done rapidly to prevent possible destruc- 
tion of the fabric. 

Fruit or berry stains should be attacked 
immediately with hot water. If the cloth 
in question is white or is made of strong 
fast-colored material, boiling water may be 
used. 

Silk and wool, however, are too del- 
icate for such treatment; they should 
be sponged with warm water. If some of 
the stain remains after water treatment, 


Fruit-stains may be removed by pouring 
boiling water from a tea-kettle on them in a 
small stream 

















Here is one method. of removing ink-spots or 
other stains from fabric economically 


try moistening the material with lemon- 
juice and hanging it in the sun. If the 
stain in question is grayish-blue—a huckle- 
berry stain, for instance—a 10 per cent 
solution of acetic acid should be used, rins- 
ing well afterward. 

If plain writing-ink is spilled, soak the 
stain in a dish of milk. This should remove 
the stain almost entirely. If not, try a 
saturated solution of oxalic acid, javelle 
water, or potassium acid oxalate. Printing- 
ink stains are loosened by the application — 
of lard and should then be washed out with 
soap and water. 

At every meal you are in danger of 
grease stains. The first thing to do toa 
grease stain is to scrape it. Then wash it in 
soap and warm water. It is often effective 
to place the material containing stain be- 
tween sheets of blotting-paper and iron it 
out. 

Meat-juice and blood stains should be 
soaked in cold water; the coloring matter 
will dissolve quickly, spreading into the 
water. After this has happened, the stain 
may be washed in hot water or in ammonia 
or peroxide of hydrogen solution, and the 
stain will disappear. 





Invisible Lines Etched on 
Blackboards in Classrooms 


NVISIBLE lines etched on the black- 
board horizontally and cross section- 


ally will guide the pupil in keeping on line’ 


and aid both pupil and teacher in neat 
spacing and drawing of curves. The lines 
are etched by means of acid and are al- 
most entirely invisible from the pupils’ 
seats, but are easily seen by a person stand- 
ing close to the blackboard. 

The most satisfactory way of etching the 
lines on a slate blackboard is to coat the 
entire surface with hot paraffin applied 
with a brush. The lines are then scratched 














LINES ETCHED WITH ACID 


Lines etched on the blackboard with acid are 
visible only to the teacher or pupil standing 
close to the board 





in the paraffin and muriatic acid or other 
suitable acid is applied over the entire sur- 
face. The paraffin will prevent the con- 
tact of the acid with the slate except where 
scratched. The protective coating can 
then be scraped off. 

Lines scratched in with a hard steel point 
are not as satisfactory as the above, for the 
white chalk dust fills up the scratches. 





No Slipping on This Kind 
of Walk 


BOUT to build a concrete walk around 
my home, it occurred to me that I 
could use up my old tires. 

With a sharp knife I cut them up so that 
the pieces were about 1% in. square. In- 
stead of laying the concrete in the usual 
manner, I constructed a wooden mold into 
which I could pour my concrete and 
formed a slab 3 ft. square and 3 in. thick. 


_ Before filling the mold with the concrete 


mixture, I. covered the bottom of the mold 
with the pieces of old tire so that the rubber 
plugs would be imbedded in the surface of 
the concrete when hard. After pouring the 
concrete on top of the rubber plugs, I 
allowed it to set for a week, after which I 
took the slab out and put it in place on my 
walk, the side in which the rubber plugs 
were embedded being the upper. 

By the above method my old tires were 
rendered useful and I had made a walk 
that was absoulutely non-slippery in wet 
weather.—RAYMOND FISCHER. 
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To Light a Safety Match 


without a Box 

















Safety matches can be ignited by friction on 
glass, but, needless to say, the glass is not im- 
proved by it 


"FS light a safety match without its box, 
it should be rubbed with a long quick 
sweep on a smooth window-glass. To do 
this successfully the movement must be a 
long and rapid one and -the match so held 
between the thumb and fingers that the 
head will not break off. 

The smoothness of the glass prevents the 
head of the match from rubbing off, as is 
the case when it is rubbed on a rough sur- 
face. The friction of the rapid motion 
generates enough heat to ignite it. 

It is not advisable to light matches by 
rubbing them against mirrors or other 
highly polished plate-glass; naturally it 
mars them. 








ites 


, = Sesser: 


ane caiial 


ee aa —— eaSiasetekin ean 


# 
‘ 
a § 











Popular Science Monthly 


Electric Heaters and Furnaces Built at Home 


EVERAL ways of constructing a small 

electric heater or furnace for the house, 
laboratory, or home workshop are described 
herewith. The best way to obtain a heater 
coil is to purchase one of those sold as 
spares for the parabolic copper reflector 
heaters, or a discarded one may be easily 
rewound if the core is not broken. Another 
way is to wind iron or special resistance 
wire upon a silica tube, which may be 
bought at a chemical supply house. This 
is a semi-transparent tube capable of 
withstanding high temperature. 

Lacking this, sheet asbestos may be 
wrapped into a cylinder and pasted to- 


RESISTOR- 
STOCK TYPE 


SWITCH-CLIP 
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—— STOVE-BOLT 


Here is a stock type of resistor and method 
of mounting and wiring it 


gether with sodium silicate (waterglass), 
the liquid often used for preserving eggs. 

When dry, this tube may be wound, but 
it is rather poor material for the purpose 
and probably would not stand up long. 
After winding any sort of a heating-coil it 
is a good plan to paint it with sodium 
silicate, which forms a sort of heat- 
resistant coating and helps hold the wire 
turns together. 

For general heating purposes, one of 
these heating coils may be mounted on a 
block of heat- 
proof material 
and supported 
by four porcelain 
knob insulators 
secured to the 
block with stove- 
bolts. Two cop- 
per clips from an 
old knife-switch, drilled for small brass 
clasp-bolts and screwed to the block, form 
convenient supports for the coil. Some- 
times an electric heater is to be used in a 
drying or baking cabinet and one picture 
shows how a coil may be clamped in an 
upright position in such a cabinet so that 
all the air entering must pass through the 
red-hot core. 

A heating coil of the type described 
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Simple arrangement of 
a small arc furnace 


By H. H. Parker 
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Details of a more complicated arc furnace and 
of a resistance furnace 


above, if surrounded by heat-insulating 
material, can serve as a small furnace to 
harden and temper light tools, heat 
chemicals in the laboratory, and for vari- 
ous similar purposes. One way is to cut an 
ordinary firebrick in half, hollow out the 
pieces to take the coil, wrap this in asbestos 
soaked in waterglass and clamp the bricks 
around it by means of iron straps and tie- 
bolts, something after the manner in which 
a large furnace is built. Cavities may be 
chiseled in the brick to make room for the 
coil terminals and grooves to lead the 
wires out to a connection board; then all 
remaining spaces or cracks are caulked 
with asbestos. As there will be little heat 
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This is a diagram of a resistor-heated cabinet 


radiation through such a furnace, the coil 
might overheat and burn out and it would 
be well to try it out in series with a small 
resistance coil, made of a few feet of iron 
or resistance wire, until it is determined 
how much current the coil will stand. 
Furnaces of this character, but vertical, 
with the upper end open, are widely used in 
laboratory work to take the place of the 
Bunsen burner. The firebrick furnace, 
stood on end, could be used in this way, 
but one of a slightly different construction 
is shown. This is made by surrounding the 
coil with fire clay or special fire cement, 


various makes of which are on the market, 
tamped into a sheet asbestos cylinder. 
Then a sheet-iron case is made, about an 
inch larger in diameter than the asbestos 
cylinder, and the space filled with shredded 
asbestos made into a paste. Such a con- 
struction adds considerably to the efficiency 
of a small furnace. Before applying the 
current, the whole assembly must be care- 
fully dried out in an oven. 

A small horizontal furnace may be built 
in this way also. In this type, both center 
openings, if not in use, are closed by built- 
up asbestos plugs. In the vertical furnace, 
a top and bottom circular cover of transite, 
with anchor bolts and sheet-iron legs, are 
shown. 

Are furnaces have been too often 
described to require repetition here, though 
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Showing details of a tubular resistance furnace 
with front and side elevations 


two of these are shown. One is built of 
two pieces of firebrick, grooved for the in- 
sertion of the carbons, with an outer heat 
insulating layer of asbestos and sheet-iron 
cover, similar to the construction described 
above. 

Due to the much higher temperature of 
the arc, careful heat insulation is of con- 
siderably greater importance than in the 
case of the resistor furnace. 

Another simpler arc furnace is shown, 
built up of firebrick blocks, one each for top 
and bottom and four forming the heating 
compartment of the furnace. Two of these 
are drilled to allow insertion of the car- 
bons. Such a furnace is of low efficiency 
but quickly 








and easily TO FURNACE TERMINALS 
built. Unless a } 
transformer of 

the magnetic Ss 


CONNECTION CUR-BOLT 


leakage type is 
used, resistance 
must always be 
used in series 
with an are when run off a regular lighting 
circuit; this may be a water rheostat or a 
few feet of iron wire of about No. 24 gage, 
wound into a coil. 


Resistor used in series 
with arc furnace 





Improvise a Hydrostatic 
Level for Rough Work 


[* you have to level the ground in your 

‘ garden or on your farm, or lay out 
ditches for drainage, you need a leveling 
instrument of some kind. Such instru- 
ments, even of the simplest type, are costly, 
far too much so for the average gardener 
or farmer who uses them only on rare 
occasions. 

By following with care the directions 
here given, a level may be improvised that 
will give satisfactory service in all cases in 
which extreme correctness is not essential. 
The device consists of a square-cut piece of 
board, 1 in. thick, 8 or 10 in. long, and 
about 3 in. wide, to the ends of which 
narrow strips of wood, about 8 or 4 in. long 
are nailed at right angles. 

The side strips should be of the same 


length and each should have a notch for 
sighting, as shown in the illustration. 

If the board is placed in a bucket of 
water and is allowed to float on the sur- 
face without 
touching the 
sides of the 
bucket, a line 
drawn through 
the two upright 
sights will be 
horizontal, pro- 
vided the work 
has been done 
with proper care. 
To make sure 
that the level is 
accurate, it 
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BUCKET should be tested 

WATER before it is put|to 

For rough work this level is practical use.— 
sufficiently RUSSELL CRING. 
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Do You Number Your 
Motor-Driven Machines? 


None stencils and a pot of white 
paint will save a lot of confusion in a 
shop operating motor-driven machines. A 
large white number painted on the machine 
and the same number on the switchbox on 
the wall of the shop will tell the workmen 
what is what without there being need 
for guessing. 

Often the starting-boxes of several 
machines are placed close together 
on the wall with nothing to indicate 
which machine each box controls. If the 
driving motor is not direct-connected, but 
operates through a  countershaft, the 
machine number painted on the motor 
as well as on the starting-box is. 
helpful for avoiding confusion —F. M. 
WESTON, JR. 
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Aout 1800, Professor Volta, of Paris, 
experimented with a substance known 
as the “‘vital fluid,’ a name given to elec- 
tricity by Galvani, professor of anatomy, 
at Bologna, Italy, in 1790, who found to his 
surprise, while accidentally touching the 
hind legs of some frogs that hung on a 
copper hook with an iron nail, that they 
were drawn up with a singular convulsive 
movement. But Volta soon laid aside 
Galvani’s theory, for he found that the 
contact of two dissimilar metals caused the 
effect in question. For example, if a piece 
of zine is placed under the tongue and a 
silver coin is placed on the tongue at the 
tip a thrilling sensation is felt; but if the 
two metals above and below the tongue do 
not touch each other, nothing is perceived. 
This is the principle of Volta’s pile, which 
consists of a number of circular plates of 
copper and zine arranged in pairs and be- 
tween each pair a piece of cloth moistened 
with a weak acid or a saline solution is 
placed. The whole is insulated with glass 
and the top zine plate and the bottom 
copper plate are connected with wires. 
This arrangement gives small sparks, the 
intensity varying 
with the number of 
pairs of metal used. 

Voltaic electricity 
and that developed 
by friction are of the 
same kind, but are 
characterized by cer- 
tain points of differ- 
ences. First, the 
electricity developed 
by friction is far 
more intense; and 
that produced by 
chemical action is far 
greater in quantity. 
Second, voltaic elec- 
tricity will not pass 
through an insulating 
material, as the elec- 
tric spark does. If 
the circuit is broken, 
all action ceases at 
once. It will pass 
through thousands of 
miles of conducting 
wire, but will not leap 
a break 1/50 in. in 
length. Third, the 
chemical effects of 
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Making a Siatic 
\ Machine for 
ni | | Experimental Work 


By Ernest Bade 


voltaic electricity are incomparablv greater 
than those of frictional electricity. The 
galvanic battery produces the most in- 
tense heat, and readily decomposes sub- 
stances. No such effects belong to the 
static machine. An ordinary battery will 
decompose a grain of water into oxygen 
and hydrogen. To do this with frictional 
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Sesciee together the circular combs with 
their thumbtack teeth 


electricity would require the power of an 
electrical plate having a surface of 32 acres 
—this would be equivalent to a flash of 
lightning. 

A static machine capable of producing 
a 3-in. spark can easily be made. It con- 
sists of a circular plate 12 in. in diam- 

_eter, an amalgam covered “rubber,” a 
spherical conductor, and a hardwood base. 
The exactness with which the various parts 
are made and put together greatly influ- 
ences the capacity of the machine. If the 
parts are carelessly made, very little elec- 
tricity will be generated, but a machine 
carefully made will give sparks of much 
greater intensity than was expected. On 
very dry weather such a static machine will 
give a spark from 5 to 6 in. in length. But 
sparks of such length will be attained only 
by machines of perfect workmanship made 
with suitable material. 3 

The heavy base and the two supporting 
arms are made from hard wood, preferably 
mahogany. The base is 20 in. long by 12 
in. wide, and the two arms are 16 in. long. 
The latter carry the axle of the revolving 
plate. Two U-shaped pieces of wood, 4 by 
2 by \%in., are also made. These are later 
screwed to the base with winged bolts. 

Next the glass plate with its glass axle is 
procured. This is the most expensive part 
of the entire machine, for it is best to buy 
one direct from an electrical supply house 
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_ from the plate. 


instead of going to some glass-cutter, where 
one is apt to get a plate unsuited for elec- 
trical purposes. 

The “rubber” consists of two thick 
pieces of felt covered with an amalgam of 
two parts of mercury, one part of tin, and 
one part of zinc. This is evenly distributed 
in a thin layer with the aid of a little lard 
or other fat which helps to hold this metal 
to the felt. These two rubbers are placed 
in a frame supported by a glass rod 4 in. in 
length and held in place by one of the 
U-shaped pieces of wood. 

The conductor consists of a large hollow 
brass ball attached to a glass rod which is 
held erect by the 
other U-shaped 
piece of wood. 
A brass bar is 
passed horizon- 
tally through the 
sphere, one end 
receives a small 
brass ball and 
the other a circu- 
lar metal comb of 
tin. The teeth, 
which can be 
made of thumb- 
tacks, must not 
touch the plate, 
but they should 
be about % to 
1/16 of an inch 
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now glued to the pleted machine 
rubber. This 

prevents a loss of electricity. The 
capacity of the conductor can _ be 


heightened by placing an iron ring, whose 
ends must not touch, on the hollow sphere. 
This iron ring should be well insulated 
with a wooden jacket (a heavy coating of 
paper strips can be substituted). 

If the handle of the machine is now 
turned toward the combs, static electricity 
will be developed. 





This Ford Starting Motor 
Pumps Water 
I HAVE made use of an old Ford starting 
motor by attaching it to a 32-volt 
lighting plant and I use it for pumping 
water at the well in place of a gasoline 
engine. I use it for pumping water for 
about 100 head of stock and it proves to be 
very effective. 


The motor is bolted to a plank 2 ft. long 
and fastened to the well platform. This 














How a Ford starting motor pum 
for a big herd of cattle on a stoc’ 


water 
-farm 


forms a firm foundation for the motor. The 
switch I have placed about 3 ft. from the 
ground, on a 4 by 4 in. post to which the 
wires are attached. The belt is made of an 
old harness tug.—MARION O. SWENSON. 
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Useful Things to Do at Home , 


Hints that will help you in doing odd jobs around fi f } 
the house, saving time, temper, and money ‘1 


i} 
i 1 





1 
iF 


AN 
ihe < 











Don’t Throw Away Any 
Screen-Wire Scraps 


AROUND the home or workshop one 
occasionally has need of some very 
small pieces of thin iron or steel wire, for 
instance, to wrap the threads of a bolt, 
which from wear or other cause has become 
too loose in the nut. One or two layers of 
small wire—wrapped tightly in the bottom 
of the thread groove—are sufficient, in 
most cases, to tighten the nut and prevent 
its working loose. 

For such a small job one does not care 
to buy a whole spool of thin wire, nor is it 
necessary if a scrap of wire screen is avail- 
able. By starting at the edge, where the 
screen wire has been cut, it is an easy 
matter to pull out as many lengths as de- 
sired. Being a tough steel wire, it is not 
only adapted for the purpose mentioned, 
but it will also be found useful for many 
other small jobs, such as holding small 
pieces to be soldered, mending toys, etc. 

Since these pieces of screen wire soon be- 
come misplaced, or rusty, several strands 
should be pulled from the mesh and 
wrapped on an empty thread-spool and the 
whole wrapped in an oiled paper or cloth. 
This will serve the double purpose of pre- 
venting the wire from rusting and from 
getting tangled. 





Preserving Varnish Brushes 
for Future Use 


HE man who regularly varnishes his 

floors will not want to invest in new 
brushes each season when the time comes 
to touch up his floors. Varnish brushes 
should never be put into water. They 
should be suspended in corked jars of lin- 
seed oil. The method of suspension is to 
bore a small hole in the center of the cork 
and wedge the end of the brush into this hole. 





Warped Stove-Plates Are 
Easily Straightened 


HEN the cross members between 

stove lids are bent downward from 
long use, they may be straightened in the 
following manner. Turn all the round lids 
and the cross members over; putting them 
back in their accustomed places bottom 
upward. Place some heavy iron weights 
on the bent pieces—so that the weight 
comes on the highest part of the bend. 
Next, build a hot fire in the stove. The 
fire must be hot enough to bring the cross 
members to a warm red heat. If the 
warped pieces do not begin to straighten, 
i. e., to bend downward, within ten or 
fifteen minutes, add more weights. But 
be careful! Remember that you can not 
bend hot casting by blows; it will break. 
Therefore, do not allow a weight to fall 
either on the cross members or on the 


weights that have previously been placed 
on them. If the weights are still insuffi- 
cient, sprinkle a little water on the highest 
parts of the bent pieces. Use very little 
water; it is better not to use any. Get 
more weights if possible. 

As soon as the bent pieces are almost 
straight, either draw the fire or smother it. 
Do not throw water into the stove. Allow 
the stove to cool, remove the weights, and 
turn over the lids and cross members; you 
will be agreeably surprised to find that the 
top of the stove is almost as level as when 
new. 





Disinfecting Books without 
Injuring Them 


[ )oaInc the prevalence of epidemics 
it is a wise precaution to disinfect all 
books obtained from a public library before 
using them. 

According to the advice of an Italian 
scientist, books may be completely steril- 
ized by a simple method without being 
injured. Dissolve one part, by weight, of 
calcium chloride crystals in two parts, by 
weight, of a 35 to 40 per cent solution of 
formaldehyde. The syruplike liquid obtain- 
ed will keep its effectiveness several months. 

Place the books on a grating of galvan- 
ized iron in an airtight box and under- 
neath the grating stretch a cloth previously 
dipped in the solution and well wrung out. 
Close the box and leave the books in it for 
twenty-four hours. 





Use Copper Wire when 
You Hang Pictures 


FXPERTS have made many tests re- 
cently to determine which kind of wire 
will give the safest and most lasting sup- 
port for the suspension of paintings in art 
galleries or homes. 

It was found that copper wire, plain, and 
in a single strand, is far superior to twisted 
or braided cords of thin iron or brass wires, 
and has the additional advantage of being 
rust-proof. 





Kerosene Has Many Uses in 
the Household 


EROSENE is one of the most useful 
items on the list of indispensable 
household articles. A bottle or can of it 
should be in every home. Its usefulness as 
a fuel is well known to every owner of an 
oilstove. Housewives may know that 
kerosene has valuable cleansing properties 
and that one or two teaspoonfuls of it in the 
water in which the soiled clothes are soaked 
before washing, will materially aid in the 
cleansing. But there are also many other 
useful purposes for which kerosene may 
be employed by the handy man. 
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If your bathtub, your wash-bowl, the 
tiles on the walls of the bathroom, or any 
other enameled surface requires a thorough 
cleansing, dip a rag or a sponge in kerosene 


and wash the soiled surfaces liberally with | 


the oil, using a moderate pressure in rub- 
bing. Allow the kerosene to remain five 
or ten minutes and then wash the surface 
with a soft rag and plenty of hot water. 

Kerosene, applied with a soft chamois 
skin or a pad of absorbent cotton, will 
cleanse and restore the luster of polished 
piano panels that have become “blind.” 
The odor of kerosene may be objectionable, 
but the oil evaporates rapidly and with it 
the odor vanishes. Polishing the restored 
surfaces with a soft silk rag after the oil has 
been wiped off, will increase the luster. 
Hard rubbing should be carefully avoided, 
because it invariably leaves streaks. 

For removing greasy or oily dirt and 
fingermarks from pottery, glass, or the 
painted and varnished surfaces of doors,. 
furniture, etc., there is nothing better than 
kerosene, applied with a soft chamois skin 
and then wiped dry and polished with a 
silken rag. 





How to Foretell the Weather 
without a Barometer 


erty thin white blotting-paper or any 
other white and absorbent tissue a 
reliable hygrometer may be made which 
will indicate the amount of moisture in the 
atmosphere and enable you to forecast the 
weather in a limited measure. Dissolve 1 
part of chloride of cobalt and 10 parts of 
gelatine in 100 parts of water and soak the 
paper or other tissue in that solution. The 
paper will be pale rose red while it is wet. 
When dried by artificial heat it will gradu- 
ally turn red, then bluish red, then laven- 
der blue and finally a beautiful sky blue. 
According to the amount of moisture in the 
air the color of the paper or other tissue 
will vary between rose and blue. 





Always Keep Charcoal In 
Your Medicine-Chest 


tT medicine closet of every household 
should contain a well stoppered bottle 
with finely pulverized fresh charcoal. Dr. 
Secheyron, one of the professors of the 
university of Toulouse, France, has ascer- 
tained by a series of tests that charcoal is 
one of the most efficacious antidotes 
against nearly all kinds of poison. Even 
in cases of poisoning by quickly acting 
poisons, such as strychnine and toadstools, 
serious consequences were averted by giv- 
ing to the patient at intervals of ten min- 
utes liberal doses of charcoal suspended in 
water. Water and finely pulverized char- 
coal are placed in a bottle and violently 
shaken before a dose of the mixture is 
given to the patient. 
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A future 

out of the 

ordinary is offered 

by the automobile 

business. There are now 

nine and one-half million auto- 

mobiles in actual use in this 

country alone, besides the hundred 

thousands of tractors. Think of the 

great business opportunities this great field 

means. 9,500,000 motors and electrical systems 

to keep up. 9, 500, 000 batteries to repair or replace. 

45,000,000 tires to repair or replace. Splendid oppor- 

tunities for TRAINED men. More competent men 

are needed, more garages must be started to take care 

of the increased repair work. Battery shops, welding 

shops, tire repair shops, electric service stations, are 

needed in every section of the country. There are 

plenty of men for the low paid jobs, but never enough 
for the well paid jobs. 


Our Graduates Succeed— 
They Are Properly Trained 


Ask us for names of our men near you—perhaps right 
in your own town—who have taken the M. S. A. S, 
courses. They will be glad to tell you what practical 
training did for them. Our graduates are winning 
success in all branches of the automotive industry as 
a result of their M.S. A. S. practical training. Write 
today. 

Learn By Factory 

Endorsed Methods 


Think of what it means to be a Detroit trained man in 
any branch of the Automotive field. You can learn 
more about automobiles in Detroit than in any city 
in the world. Over 90% of automobiles are made in 
the Detroit District. The greatest automotive ex- 
perts are here and they helped to outline our courses 
for you. Detroit trained men receive preference from 
employers and when in business for themselves receive 
preference from the public everywhere. 

Not only were the M. S. A. S. courses outlined with 
the assistance of the leaders of the Auto industry, but 
manufacturers everywhere supply us with equipment 
and keep it up-to-date. They cooperate with us to 
the fullest extent, and employ our graduates. 


Be An Expert, Not a 
Jack of All Trades 


Write for our free catalog to-day, and see what the 
manufacturers, electric service men and leaders in 
every branch of the industry say. These men eee oe 
best judges of the Auto school course. THERE IS 
A DEMAND FOR DETROIT TRAINED MEN 


What We Teach 


Autos, trucks, tractors, stationary engines, farm 
lighting systems, tire repairing, welding and brazing, 
battery repairing, machine shop work. Actual prac- 
tice on the best equipment, thorough and systematic 
instruction. 

Study the pictures on these pages—get our catalog 
showing over 100 such views of M. S. A. S. men in 
action. 


Money Back Guarantee 


We guarantee to qualify you for a position as repair 
man, demonstrator, auto electrician, garage man, 
automobile dealer, tractor mechanic and operator, 
chauffeur or farm lighting expert or refund your 


money. A similar guarantee is made with all courses. . 


Each course includes Life Membership with privilege 
of our service without charge at any time. 


New 188-Page Catalog 


Our New 188-page Catalog tells in detail all about the 
courses at the M. S. A. S. Over one hundred new 
pictures of class work and equipment are shown. Each 
course is described and letters from the graduates tell 
what they have been able to do after taking the train- 
ing. There are nearly fifty letters from the big auto 
and tractor factories and dealers stating their ap- 
proval of our methods. There are pictures of the 
school athletic teams, scenes on the lakes and rivers 
around Detroit, and a map of the city to show you 
just how to get here. The book is carefully indexed. 

If you have not had this 188-page catalog, send in the 
coupon for a free copy. .It will tell you more about 
the opportunities for trained men in the great automo- 
bile business, and what the M. S. A. S. can do for you. 


MICHIGAN STATE AUTO SCHOOL 


A.G.ZELLER PRES.& GEN.MGR 
ENDORSED BY THE LEADING AUTOMOTIVE MA NUFACTURERS 


AUTO BLDG 


3729 WOODWARQ AVE. DETROIT MICHIGAN. U.S A 


ELECTRIC SERVICE 


x LLECTRIC SERVICE 
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“ What y’ Doin’ , 
Now, Bill ?” 


You don’t have to ask that question 


of a trained man, because you know 
his position is a permanent one—that he 
is not at the mercy of conditions that 
affect the untrained man. 


You can always be sure of a good position 


and a good salary if you have the special 
training that puts and keeps you in demand. 
The International Correspondence Schools 
will bring special training to you, no matter 
where you live, or how little spare time or 
spare cash you have. 


To learn how the I. C. S. can help you, 


and how you can easily qualify for success in 
your chosen occupation, mark and mail the 
attached coupon today. Doing so costs you 
only the postage. You assume no obligation. 
If you think you’re ambitious, marking the 
coupon will prove it. Do it NOW. 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


BOX 7643-B SCRANTON, PA. 


~~ - Gy Sy how I can omy the 
position, or in the jecty before which I mark - 
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ey ENGINEER | OHEMIOAL ENGINEER 
Electric Wiring SHIP 
Electric Lighting ADVERTISING MAN 
Eleetrie Machine Designer ILLUSTRATOR 
T a DESIGNER 
Selehear BUSINESS MANAGEMENT 
MEOHANIOAL ENGINEER Busi ivate Co , 
Ship Drafteman eon ~~ ene 
oo emma Cert. Pub. Accountant 
on Traffic 
~ 8 od ene GOOD ENGLISH 
MINE FOREM'N OR ENGR CVIL coe 
} 
PLUMBING AND HEATING ' AGRIC ULTORE | 
Metal Raising ish 
Navigator Automobiles [] Banking 
Name 
Present Business 7-41-28 
Street 
and No, 
City. State 





Canadians may send this coupon to International Corre- 
evondence Schools Canadian, Limited, Montreal, Canada 












ALL STANDARD 
MAKE TIRES 


SEND NO MONEY! 
5000 MILES OF SERVICE 
These are not ‘‘Double Treads” or ‘‘Rebuilt”’ tires, 
but first grade standard casings that have been 

slightly used. 
DON’T SEND US A CENT 








NewTubeFreeWith EveryTire. Order today at these 
prices with privilege of examination. TUBE FREE. 


_ 9 eae . Se eee $11.75 
x 3 ateas's “gt Sy Sere 12.25 
| rn 8.75 | 33x4%...... 13.25 
Pee 9.75 | 34x4%...... 14.25 
os See 10.75 | 35x4%...... 15.25 
4% on eese 12.75 | 36x4%...... 15.50 
*8.8.-Only. OS 16.50 


When ordering state size and number wanted. 
JEAN TIRE CO. (Not inc.) Div. 13K 
2348 W. Harrison Street - CHICAGO 


New Prize Contest 
“How I Made Money with My Tools” 


AVE you ever made extra money with your tools? If you have, 
we want to know just how you did the trick. If you constructed 
something, describe it. If there is a particular job that you do, let us 


know what it is. 


furniture in his neighborhood during his spare time. 


For instance, we have heard of a chap who mends 


Others have 


established small spare-time businesses with tools as their only invest-. 


ment. 


Sit down now and describe your own experience for the readers of 


Popular Science Monthly. 


If you have photographs or drawings of 


the things you have made or the job you do, send them along. 
Tell your story as humanly and interestingly as possible. 


$90 in Prizes 


Popular Science Monthly intends to make this worth your time. 
If you do not win one of the three big prizes it is possible that your 
article will be bought at space rates. First Prize will be $50; Second 


Prize, $25; and Third Prize $15. 


Conditions of the Contest 


(1) Contestants are not limited in 
the number of ideas. The contest is 
open to everybody. 


(2) If a drawing is sent in, it 
need not be made by a skilled 
draftsman. The contestant’s name 
and address should appear on each 
sheet of drawings. 


(3) Drawings and_ photographs 
must be accompanied by a descrip- 
tion, preferably typewritten, in which 
the subject is clearly explained. The 
MSS. must be written on one side of 
the paper only, and should not be 
more than 500 words in length. 


(4) Drawings and descriptions en- 
tered by contestants must be received 
by Popular Science Monthly not 
later than 5 p. m., on January 20, 
1922. 


(5) The judges of the contest will 
be the editors of Popular Science 
Monthly. 


(6) The first prize of $50 will be 
awarded to the contestant who, in 
the opinion of the judges, has sug- 
gested the best idea. 


The second prize of $25 will be 
paid to the contestant who sub- 
mits an idea next in merit. 


The third prize of $15 will be paid 
to the contestant who submits an 
idea third in merit. 


(7) The winners of the contest will 
be announced in the earliest possible 
issue of Popular Science Monthly, 
and their articles will appear later. 


(8) The editors of Popular Science 
Monthly shall have the right to 
publish meritorious manuscripts that 
do not win a prize. The regular 
space rates will be paid to the con- 
testants who submit the manuscripts 
thus selected. 


(9) Manuscripts or drawings will 
be returned to contestants if stamps 
are enclosed. 


(10) Send drawings and _ specifi- 
cations to the Editor of the Making 
Money with Tools Contest, Popular 
Science Monthly, 225 West 39th 
Street, New York City. 
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This Rabbet-Plane May Be Improvised 


O make an im- 
promptu rabbet- 
plane, cut a block of 
hard wood to the 
size of about 9 in. 
by 34in. by 14% in., 


and with a_ brace = Make a_hard- 
and bit borea hole /——= \ - wood wedge, place 
34 in. in diameter, §£.(-————————————-> \\ the chisel in the slot 
not more than 1 in. —— — and wedge it tight. 
deep through it, as A slip of wood may 
shown in the illus- —— be glued on the face 


tration. Then, with 
a tenon-saw, cut a 
wedge-shaped slot 
of the same depth. 
The depth will de- 




















C7 CELEARANCE FOR 


SHAVINGS 


From a chisel and a block of wood this 
rabbet-plane can easily and quickly 


be improvised 


pend upon the width 
of the chisel you are 
going to use, as will 
the thickness of the 
slot on the thickness 
of the chisel. 


of the plane for a 
guide so that it 
may be used as 
a fillister—E. A. 
McCANN. 
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Keep the Rooster’s Comb in 
Prize Condition 


 * ghey with abnormally large 
combs are sometimes very valuable. 
But this value is considerably diminished 
when the combs lean to one side or hang 
downward, giving 
even the best-ap- 
pearing fowl a 
forlorn appear- 
ance. 

Such roosters 
cannot be placed 
on exhibition with 
any degree of suc- 
cess unless this 
drooping comb is 
raised. In order 
to do this, some 
kind of a holder 
must be attached 
to the comb that 
will keep it in an 
upright position. The easiest way to over- 
come the difficulty is to make a.light but 
strong wire support. This is bent as near 
as possible to the shape of the comb, and 
when two such wires have been bent, they 
are placed on each side of the comb and 
fastened together with strong thread or 
thin cord. 

A comb treated in this way for a short 
time will often be permanently straight- 
ened.—E. BADE. 





How a prize rooster’s 
comb is trained 





Get Your Skates Ready for 
the Winter 


‘THE little device for sharpening skates 
shown in the illustration is made from 
a block of wood about 1 4% in. square by 34% 
in. long. The oblong hole in the side is cut 
with a 4-in. bit by boring four holes close 
together and then cutting them through 
with a knife or chisel and filing smooth with 
a rasp. 

The rut in the bottom can be made with 
a saw and should be a trifle wider than the 


R 


i | i 


bi Ni 


Fite. SLOT 





BLOCK 
SET SCRE 


SKATE. SLOT—*” 


By following the directions given below, you 
may sharpen the runners of your skates at home 


runner of the skate and also reach the 
bottom of the oblong hole. 

Bore a %-in. hole in the center of the top 
for a thumbscrew, which will keep the file 
in place. The thumbscrew should fit 
snugly in the hole so it can be tightened 
and loosened by turning it. 

Slip a file through the oblong hole, 
tighten the thumbscrew and it is ready for 
use. 

It is used i slipping the runner of the 
skate into the groove and drawing it back 
and forth until the desired edge is ob- 
tained.— WALTER S. J. THOMPSON. 














Try This Way 


See how your teeth look then 


Here is a new way of teeth cleaning — 
a modern, scientific way. Authorities 
approve it. Leading dentists every- 
where advise it. 


Ask for this ten-day test. Watch the 
results of it. See for yourself what it 
means tc your teeth —what it means in 
your home. 


The film problem 


Film has been the great tooth prob- 
lem. A viscous film clings to your teeth, 
enters crevices and stays. Old ways of 
brushing do not effectively combat it. 
So millions of teeth are dimmed and 
ruined by it. 

Film absorbs stains, making the teeth 
look dingy. It is the basis of tartar. It 
holds food substance which ferments 
and forms acid. It holds the acid in 
contact with the teeth to cause decay. 


Germs breed in it. They, with tartar, 
are the chief cause of pyorrhea. Thus 
most tooth troubles are now traced to 
film. 


Combat it daily 


Dental science has now found ways 
to daily combat that film. Careful tests 
have amply proved them. They are 
now embodied, with other most impor- 
tant factors, in a dentifrice called Pep- 
sodent. 


Papsadént 


The New-Day Dentifrice 


A scientific film combatant, whose every 
application brings five desired effects. 
Approved by highest authorities, and now 
advised by leading dentists everywhere. 


All druggists supply the large tubes. 


91 


Millions of people now use this tooth 
paste, largely by dental advice. A 10- 
Day Tube is now sent free to everyone 
who asks. 


Its five effects 


Pepsodent combats the film in two 
effective ways. It highly polishes the 
teeth, so film less easily adheres. 


It stimulates the salivary flow—Na- 
ture’s great tooth-protecting agent. It 
multiplies the starch digestant in the 
saliva, to digest starch deposits that 
cling. It multiplies the alkalinity of 
the saliva, to neutralize the acids which 
cause tooth decay. 


Modern authorities deem these ef- 
fects essential. Every use of Pepso- 
dent brings them all. 


See the results 


Send the coupon for a 10-Day Tube. 
Note how clean the teeth feel after 
using. Mark the absence of the viscous 
film. See how teeth whiten as the film- 
coats disappear. Watch the other good 
effects. 


This test, we believe, will bring to 
your home a new era in teeth cleaning. 
And benefits you never had before. 
Mail coupon now. 





Ten-Day Tube Free “ 


THE PEPSODENT COMPANY, 


Dept. 163, 1104S. Wabash Ave., 
Chicago, Ill. 


Mail 10-Day Tube of Pepsodent to 
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Only one tube.to~a’ famity 
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Every Boy Loves — 
‘Trains and Boats | 


7 Toys look just like original | 


models. They are perfect even 
in little details. These sturdy 
American Toys will last for years. 


There are fine big Ives Locomo- 
tives that run by electricity or 
springs, stations, switches, sidings, 
tunnels, bridges, crossing gates and 
signal lights, and a wonderful assort- 
ment of passenger cars, freight cars, 
flat cars, lumber cars, oil cars and 
cabooses. A boy can have a com- 
plete railroad system that will be 
the best fun in the world. 


Ives Boats like Ives Trains are 
miniature copies of original models. 
They are built of steel, handsomely 
painted and are operated by long- 
running spring mechanisms. There 
are wonderful submarines that dive, 


and destroyers. 


A fleet of Ives Ships or an Ives 
railroad system will make all other 
toys neglected. They are just what 
every boy wants. 


Send 10c. for Ives Booklet 
of Trains and Boats 


THE IVES MANUFACTURING 
CORPORATION 


191 Holland Ave., Bridgeport, Conn. 


Ives s 


Make Happy-B 
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in this department. 
as a possible prize-winner. 
be purchased at space rates. 


same month. 


home, office, or shop. 


those submitted. 





The Home Workshop Department Offers $75 
in Prizes. Each Month for the 
Best New Ideas 


FIRST prize of $50 and a second prize of $25 will be awarded 
every month to the authors of the two best articles appearing 
Every article submitted will be considered 
Those which do not win prizes may 
The prizes will be awarded upon 
publication and checks will be mailed to the winners during the 


Prize-winning articles may be long—but not over 1000 words— 
or they may be very short. The idea, device, or machine described 
must be practical and ingenious; it must fill an actua! need in the 


This contest must not be confused with other contests which 
Popular Science Monthly is conducting at the same time. 


Prize-Winners for November 


The two prizes of $50 and $25 for the “Best Ideas” appearing 
in the November issue of Popular Science Monthly have been 
awarded respectively to F. E. Brimmer, of Cazenovia, New York, 
and E. G. Gettins, of Los Angeles. These two ideas-:were con- 
sidered by the judges to possess the highest all-round merit of 


It should be remembered that this ‘‘Best Idea’ contest is a 
monthly feature. You may have an idea that will win the prize 
next month. Read the rules above. 








One Way to Help Relieve the Paper Famine 
By F. E. Brimmer 


(Awarded First Prize in ‘‘Best Idea’’ Contest for November) 


: . ig all the available pulp lumber in the 
ocean liners, freighters, motor boats | 


United States were cut to-morrow, it 
would supply our demand for white paper 
just about one year. So estimates the New 
York State Forestry College. 

If everybody would save his waste paper, 
it would save one billion feet of this lumber 
each year. A paper famine confronts us. 
The way to help is to save your paper 
scraps. Books, magazines, newspapers, 
waste-paper debris, cardboard, everything 
made from paper should be saved and sold 
where it will go into 


moved and secured back in place by means 
of hinges. 

It is necessary to have the side and 
end movable so that the well-com- 
pressed bale may be readily removed. The 
three unfastened corners of the box were 
secured by means of three catches or old 
hinges when the paper was being pressed 
down. 

To use this press more conveniently, it 
was found best to nail several upright 
boards about the sides that would steer the 
loose paper into the 





the raw paper market. 

Your waste paper 
will be used to make 
roofing and building 
paper, packing-boxes, 
and shipping contain- 
ers. 

Magazines and 
books that are past 
their day of usefulness 
may be tied in bun- 
dles. Your waste 
paper, newspapers, 
etc., should be baled 








box as it was dumped 
from the waste- 
baskets. The cover 
was made from 1-in. 
beards 6 in. wide, 
held together by three 
cleats, and the top 
was of the same di- 
mensions as the inside 
of the box into which 
it fits. 

Three medium 
heavy cords are placed 
in the empty box in 








will bring from half a 
cent to a cent a pound 
and most likely more as the paper shortage 
increases. 

One does not need to buy a pressing 
machine to bale his waste paper. Such a 
machine may be made in a short time from 
a well-built wooden box. The one illus- 
trated was made from a box that was 15 in. 
square at the ends on inside measurements 
by 2 ft. long. The side and end were re- 


Build a paper-press like this and do your share 
toward mitigating the existing paper famine 


the position for tying, 
one lengthwise and 
the two others cross- 
wise of the bale. Then the paper is dumped 
in and pressed down by a beam resting 
on the cover. 

A few bricks is all you will need as a 
fulcrum for the lever, which should be 2 by 
4 in. and 8 ft. long. A bale of paper 
that weighs 50 lbs. may be pressed in this 
box without any difficulty whatever to 
the operator. 
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How to Fix the Broken Rung 
of a Chair 
By E. G. Gettins 


Awarded Second Prize in “Best Idea’’ Contest 
for November 

pear a broken rung in a chair, or 
putting in a new one without taking 

the whole chair apart, is not such an easy 

job as it appears. The accompanying 

sketch shows how it can be done with very 

little trouble. 

Sometimes the rung will break off even 
with the chair leg on one side; in that case 
saw it off close to the leg at the unbroken 
end. Then drill a hole into both ends of 
the rung large enough to hold a %-in. 
dowel, about 1%% in. deep, and then drill 
into the legs a hole of the same diameter, 
about 4%in. deep. This hole is drilled right 
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This shows how you may mend a broken 
rung without taking the chair to pieces 

















into the broken dowel or tenon of the orig- 
Cut two pieces of %%-in. dowel, 
1% in. long; smear them well with glue and 


_ push them into the holes in the end of the 


| ‘Tung. 


This will leave them projecting 


| about % in. at each end. Spread the legs a 
| bit and allow them to close up on the rung. 


| position as shown in the picture. 


The dowels will then just be entering the 
holes in the legs. 

Now take a thin flat knife, and spreading 
the legs slightly, press the knife into the 
dowel, close to the shoulder of the rung 
and move the dowel by means of the knife 
into the leg as far as the space will permit. 
Repeat this until the dowel will not move 
any farther, and do likewise with the other 
side. The dowels will now be in the right 
Tie up 


| the legs tightly with a rope while the glue 


| is drying. 





Make a Door-Bumper from 





an Auto Spring 


T° prevent doors from striking the 


wall, breaking the glass, or doing dam- 


_ age to stucco, brick, or woodwork, make a 


bumper from an old auto spring, heated 





LAG SCREWS 


oa SPRING 
DETAIL 











Se 


‘BUMPER qa 
Prevent doors from striking the wall 
by an automobile-spring bumper 


and cut in the center. Punch two -in. 
holes near the heavy end while hot, and 
bend to form as shown. 

Fasten the spring near the bottom of the 
door with 2 lag screws so that the door will 
come in contact with the spring before 
hitting the wall.—R. W. JAMISON. 








| City, Mo., will send pareel post paid, to one person 





HE VALUE TO THE 

PUBLIC of the Bell System 
service is based on the reliability, 
promptness and accuracy of that 
service. . 


As quality of service depends 
upon the economic operation of all 
telephone activities, vigilance begins 
where work begins. Science and en- 
gineering skill enter into the selection 
of all raw materials; and into the 
adapting and combining of these 
materials to the end that the finished 
product may be most efficient in 
operation and endurance, and pro- 
duced at the least cost. 


A series of progressive tests are 
made at every step during the trans- 
formation of these materials into 
telephone plant and equipment. And 





Vigilance 






when all these complicated devices, 
with their tens of thousands of deli- 
cately constructed parts, are set in 
operation they are still subjected to 
continuous, exhaustive tests. 


As the best of materials and the 
most complete machinery is of little 
value without correct operation, the 
same ceaseless vigilance is given to 
the character of service rendered in 
providing telephone communication 
for the public. 


Such constant vigilance in regard 
to every detail of telephone activity 
was instrumental in upholding stand- 
ards during the trials of reconstruc- 
tion. And this same vigilance has 
had much to do with returning the 
telephone to the high standard of 


service it is now offering the public. 


ELL SYSTEM” 


z “B 
i] y AMERICAN TELEPHONE AND TELEGRAPH COMPANY 


tS) 


Qawy 


toward Better Service 


AND ASSOCIATED COMPANIES 
One Policy, One System, Universal Service, and all directed 





Handicraft for Handy Girls 


With suggestions for the girl who likes to make things. 
Also for the camp fire girl and the one who likes to play and 
work out of doors. Price, postpaid, $2.15. 


Popular Science Monthly, 225 West 39th Street, New York City 


10 Gallons Gasoline Free 


The PaKoT Sales Co., 117 PaKoT Bldg., Kansas 





in each locality who will use it in his auto, tractor, 
or gas engine and recommend it, a $1.00 can of 
No-Carbon Oil, enough to make 40 Gal. of gasoline 
take you as far as 50, thereby giving you 10 gallons 
free. It cleans out carbon and lubricates top piston 
rings while you drive. Don’t send any money. Write 
for introductory can and it will be sent postpaid. 





THE NEW METAL WORKER PATTERN BOOK. By 
G. W. Krrrrespes anp Assocutss. The most complete book 
on metal pattern werk, pees, It contains 259 problems, 
including 65 on triangulation. 544 PR: 900 figs. Price $7.50 
Popular Science Monthly, 255 W. 39th St., New York 








BE A FIRE PROTECTION EXPERT 


No experience necessary—we teach you 
free and help you to establish a big busi- 
ness of your own in your own neighborhood 
that makes you from $10.00 to $100.00 
daily. Write today. 

THE FYR-FYTER CO., 114 Fyr-Fyter Bidg.. DAYTON, 0. 
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Wireless for Everybody 


With the Amrad Crystal Receiving Set you can pick up wire- 


telephone music and agentes telegraph messages 
time, anywhere. No elaborate aerial, license, battery or 


special knowledge required. hay to operate. 
pact. convenient. . Size only 5x a 
manufacturer of quelty radio apparatus. 
cluding antenna wire. I) 


. Com~ 
x7". Produced by leading 
00. complete, in- 


lustrated bulletin sent free on request. 


Medion wanlst* A. American Radio and Research Corporation 
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Do You Admire 

Strength, Vitality, 

Beauty and Success? 
Learn the Secret! 
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Health Sent on 
Your Request 


Learn of the tremendous curative 
power—the manifold uses of VI-REX 
Violet Rays in treating almost every 
known human ailment—Nikola Tesla’s 
great discovery! This book also contains 
charts and diagrams of the nervous sys- 
tem and organic locations, and fully 
describes just how the Vi-Rex Violet Ray 
works its many miracles. Written in a 
simple style—devoid of all technical 
language. 


Vi-Rex Rays 


Enjoy Wonderful 
Sparkling Health! 
Increase your store 
of energy, revitalize 
your worn-out cells, 
make every fibre of 
your body tingle with a 
new vim and vigor! All this 
you can have through the 
magic of Vi-Rex Violet 
Rays—right in your own 
home! 

Violet Rays penetrate to 
every cell in the body, im- 
parting that stimulating vigor 
which brings the glow of 
health, tones up the entire 
system, putting life into over- 
taxed and sluggish tissues. As 
a quick relief from pain, Vi- 
Rex has no equal. Headaches, 
nervousness, skin blemishes, and 
many other complaints 
vanish as if by magic 
through this marvelous ’ 
treatment. perce. 


Try the Wonders of 
Vi-Rex Violet Rays 


10 Days FREE 


Find out how Violet Rays will help you! Demonstrate 
for yourself. Read what hundreds of users say about 
the VI- REX and the astonishing results which have 
been obtained. Learn why it is the most economical 
— —— cor on ele its ge available. There is 
no limit to its beneficial powers. Just mail the coupon 
or send a postal. Doit NOW. ‘ 
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VI-REX ELECTRIC CO., Dept. 1511 
326 West Madison Street, Chicago 


Please send me, without any cost or obligation, 
free book describing your Violet Ray Machine, and 
details of your free trial offer. 
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Safety-Razor Sharpener Run 
by Foot-Power 


— a small piece of broom-handle 
with the ends of a regular sewing- 
machine bobbin driven into its ends and 
some soft leather (such as tops of old 





BROOM” 
STICK 





BOBBIN 


a 
= 


~~“ 


le 











The belt that drives your sewing machine will 
operate this safety-razor sharpener 


shoes) wrapped spirally around it, a good 
stropper for safety-razor blades may be 
made. It is placed in the bobbin-winding 
attachment, and the sewing-machine oper- 
ated just as though you were winding 
bobbins, A little razor-strop dressing should 
be put on the leather and worked in well. 
Before putting the leather on the wood, 
put the cylinder in the attachment and run 
it at top speed, while holding sandpaper 
against it, so as to get it to run true. 





Portable Crane for Use in 
Yard or Shop 


PRACTICALLY one of the simplest 
types of portable cranes that can be 
rigged up for use about the shop or shop- 
yard consists of a tripod support. 

The material used -in this construction 
consists only of three lengths of wrought- 




















Portable tripod cranes are suitable for a small 
shop because they can be folded up 


iron pipe threaded at one end and screwed 
into a pipe T. The pipe is bent after being 
screwed solidly into place to bring the 
props about 4 or 5 ft. apart at the base. 
With a block and tackle or small chain 
hoist lashed to the pipe T, this portable 
crane is readily lifted about from place to 
place.—G. A. LUERS. : 





An Efficient Shop Stove of 
Pipe and Fitting 


HIS space-saving stove will give 
enough heat to warm a fairly large 
shop, and the only tools needed are such 


- as are found around any machine-shop. 


Most of the work is done with the weld- 
ing-torch and a drill. The materials nec- 
essary are one piece of 12 in. or 14 in. iron 
pipe 5 ft. long; one coupling to fit; one re- 
ducing bushing to reduce to 5 in.; enough 
5-in. iron pipe to reach beyond the roof; 
2 ft. of 1-in. pipe for legs, small pipe for 
grates, and a pair of 3-in. butt-hinges. 

The legs are 6 in. long and are flattened 
at one end and welded in place. The 
door is cut with the torch, and the hinges 
welded in place. After the holes are drilled 
for the grate-bars, the bars are also welded 
to keep them from slipping out. 

When the stove is in operation, the top 


PIPES WELDED 
IN POSITION 


C3 











This stove occupies a very small space, but will 
supply a considerable amount of heat 


becomes red hot and gives out plenty of 
heat. The combustion of the fuel is so 
nearly perfect that very little smoke comes 
from the chimney.—CHARLES N. SHAW, JR. 





Making Blotter-Pads from 
Old Magazines 


Oo magazines, newspapers, and books 
of all kinds are readily transformed 
into blotting-pads by boiling them in water 
with a handful of soda. 

Any old tin of suitable size may be used 
for the purpose. Begin by putting in the 
magazines as they are---binding and all— 
and cover them well with water before 
throwing in the soda. Let them boil until 
about half the water evaporates. 

It is best to lay the old magazines upright 
in the tin so that the soda more easily 
removes the “size” and renders each 
page absorbent. Allow the paper to dry 
thoroughly, and you have a blotter-pad 
that will last indefinitely. 
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To Make an Adjustable 
Pipe Railing 


Yaa a ditch is dug in the 
streets, the contractor usually builds 
a temporary wooden railing to prevent any 
one from falling in. 

One contractor improvised from pipes 
and standard fittings a barrier that was 
more easily set up and moved than the old 
wooden fence. The adjustable railing 
shown in the illustration is made from two 





BOLTS, 





Pipes, fittings, and a few weights for bases are 
the material from which this railing is made 


fittings. The small pipe slides into the 
larger pipe. Both are fastened with bolts 
and nuts to the fittings. The lower ends of 
the upright pipes are weighted to form a 
strong structure. By moving these weights 
closer or farther apart, the railing can be 
made longer or shorter, wider or narrower, 
as needed. The length can also be changed 
by using more or fewer extensions. 

When the railing is not in use, it can be 
easily dismantled and shipped in compact 
form to another job.— FRANK HARAZIM. 





How Sewer-Gas May Get 


into Your House 


EWER-GAS sometimes escapes into 

dwellings through well constructed traps 
which, normally, offer complete protection 
from that danger. In nearly every case it 
was found that the traps did not function 
because they did not contain enough water 
to seal the pipe connecting the trap with 
the sewer against 
the invasion 
of the poisonous 
gas. 

This was caused 
by accumulations 
ofthreads,strings, 
and strips of cloth 
in the trap in the 
position shown in 
wioaenee ll = illustration. 

is shows how twine or c’ he strings and 
will make atrap unsafe pieces of cloth ab- 
sorbed the water in the bowl by capillary 
action and, acting as a siphon, soon re- 
duced the level of the water below the 
lower edge of the gas-curtain of the trap. 
In view of the danger which may result 
from such accumulations, it is well to ex- 
amine each trap frequently and to remove 
all waste with a flexible wire. 











different sizes of pipe and standard pipe | 

















ELASTIC KNIT 


UNDERWEAR 


Hanes 5 Big Features 


1 Hanes Staunch Elastic 

Shoulders made with ser- 

vice-doubling lap seam. They 
give for every motion. 


° Hanes Tailored Collarette 

won’t gap or roll. Fits 
snugly always. 

3 Hanes Elastic Cuffs are 
made far stronger and _bet- 
ter than the usual cuff. They 
won't flare or rip. 

4 Hanes Closed Crotch is cut 
and stitched a special way 
that really keeps it closed. 

5 Hanes Elastic Ankles hold 
their shape through repeated 
washing. They don’t bunch 
over the tops of your shoes. 


You’ll Get Top Comfort 








Hanes Guarantee 


We guarantee Hanes 
Underwear absolutely— 
every thread, stitch and 
button. We guarantee to 
return your money or give 
you a new garment if any 
seam breaks, 


and Bottom Prices in 
Hanes Winter Underwear 


You'll be mighty thankful for Hanes Winter Underwear when 
you have to shiver out of the sheets, those nippy mornings this 
winter. But when you pull that warm, cottony fabric up around 
your legs, it will thaw the chills right out of you. 

And right now you can get Hanes Winter Underwear at a 
tremendous reduction in price. There’s a big drop in the Hanes 
‘prices this year. Hanes is so full of comfort, durability and 
service that it stands head and shoulders above any underwear 


at anywhere near its price. 


Look at those wear-giving features listed in the illustration. 
Realize that the fine quality buttons are put on to stay, and 
that the buttonholes hold their shape and won’t break. Hanes 


value is in a class by itself. 


See Hanes Winter Underwear at your dealer’s. It includes 
warm, sturdy, heavyweight union suits, and shirts and drawers 
as well as a mediumweight, silk-trimmed union suit. 


Hanes for Boys—If you’re the parent of a healthy, lively 
boy, you’ll give him the cold weather protection he needs by 
fitting him out with Hanes Boys’ Union Suits. Made in sizes 
from 2 to 16 years. Two to four year sizes have drop seat. 


If your dealer can’t supply you with Hanes, write us immediately. 


P. H. HANES KNITTING CO., Winston-Salem, N. C. 


Nowe Sumanur-\ou'00 want to yoear Manes Nainseok Union Suit! 

















WIRELESS FOR EVERYBODY 
The Little Wonder Portable Radio Set 


that you saw in the 
**movies,” the daily 
pers, etc. Simple to 
install and operate. 
Just the thing for Boy 
Scouts, Campers and 
for use on bicycles, etc. 
Complete in every re- 
spect and guaranteed 
to give complete satis- 
faction. 
Just connect your 
aerial ground and 
phones and you ate 
ready to receive mes- 
sages. Tunes to 800 





— h receives 
telegra messages 
within 1,000 mile radius 
and wireless telephone message® within 30 mile radius. 


Type S8 (as illustrated), price............-.. $7.50 
Type S8A complete (incl. phone, aerial, insulators 
SD CREED MODE) oc ws 0 ccs erec cm ees es $12.50 


Radio Service Apparatus may be obtained at all reliable 
dealers or sent direct to you on receipt of price : 


RADIO SERVICE & MFG. CO. 


Sales Office Factory 
110 W.40th St. Suite 1002,New York City Lynbrook,L.1. 
Manufacturers of Complete Line of Radio Apparatus 
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Relieves Your Rhensnaticm 


Sloan’s has been the old standby for all 
sorts of external aches and pains result- 
ing from weather exposure, rheumatism, 
neuralgia, sprains and strains, lame back 
and over-worked muscles. Penetrates 
without rubbing. 


At all druggists, 35c, 70c, $1.40 


Sloaiy 


Liniment 
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Buréglars Don’t Seek 


The Limelight 


te 


ARKNESS is their stock in trade. 
They work by stealth—unheard and 
unseen—their movements cloaked in se- 
crecy. It’s honest folks that seek the 
light. They are the only ones who can 
risk it. | 


It’s the same way in business. The 
manufacturer who is not sure of his 
goods does not dare to advertise. Ad- 
vertising would hasten the end of his 
business career—put him to a test he 
could not meet. 


The manufacturer who advertises, de- 
liberately invites your inspection. He 
tells you about his product and then lets 
it stand on its own merits. You can de- 
pend on him. He knows his product 
is good. 


That’s one reason why it pays you to 
read the advertisements. It is through 
advertising that you are able to keep in 
touch with the good things that progres- 
sive business men are spending their 
money to introduce and to keep before 
you. 


Advertisements are interesting, in- 
structive and profitable. They throw a 
powerful light on the very things that 
concern you most. Read them. 
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Device for Locating Splinters 
in the Hand 


T= box shown will make a good addi- 
tion to any safety-first equipment. 
A strong electric light is placed inside a 
box after the inside has been painted white 
to obtain maximum reflection. A hole is 
drilled in the box into which an electric- 


| light socket is 





foreed. Anum- “% 
ber of holes are 
also placed 
around the box 
to prevent the 
interior from 
getting too hot. 

If a hand 
with a splinter 
in it is placed 
on the top of the ground glass that is 
fastened to the top with brads, the splinter 
will be noticed at once, as the hand will be 
semi-transparent under the action of the 
powerful light.—J. B. MORAN. 


4 
9 ELECTRIC BULB 
AND SOCKET 


Splinters are quickly 
located with this device 





Save Time by Drying Dishes 
with Heat 


Aree the dishes are washed, place 
them on a tray and put it into the 
oven. Use asmall flame to give a moderate 
heat. In a few minutes the dishes will be 
dried by the 
heat. Extin- 
guish the flame 
and allow the | 
dishes to cool. 
This saves the 
trouble of wip- 
ing the dishes 
and is more san- 
itary and effec- 
tive. The cost of 
the gasis far less 
than for laun- 
— a ee ey ae 

ve time by drying ~ towels .—B. 
your — in the Fox. 








Straighten Bent Umbrella 
Ribs without Breaking Them 


HEN a rib of an umbrella is bent, 
any attempt to straighten it usu- 


| ally results in a broken rib and a ruined 








umbrella. 

I fixed one some time ago and it seems 
stronger than when new. 

Straighten the kink with the hands as 
much as possible, using pliers lightly so as 
not to dent it at another place. Take a 
fourpenny nail, cut the head off, and with 


| the hammer lightly tap it into the groove of 


the rib. This 
will straighten 
out the sides of 
the rib. 

Now bend the 
sides over just 
enough to keep 
the nail from 
slipping out. 
This can best 
be done with 
the pliers, but 
light taps with 
the hammer will also do it. The sides need 
not be bent over the full length of the nail; 
just in the middle, and the ends of the nail 
keep the rib straight. 





How bent umbrella 
ribs are straightened 
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An Efficient Homemade 
Bunsen Burner 


OU may make a neat and practical 
Bunsen burner for home use or the 
laboratory in the manner here described. 
Heat a glass tube about 3/16 in. in diam- 
eter, draw it to shape, as shown in the pic- 
ture, and cut off with the edge of a file at 
the two points indicated. 

Through a cork or rubber stopper bore 
or burn a hole so it will fit tight around the 
tube. Then cut a hole through the side to 
the center of cork to meet the tubing. This 
is the air-vent. Bend the lower end of the 
tube at a right angle, place it in a small 





i 
BASE 
From a foot of glass-tubing, a cork, and a 


pound of plaster of Paris this Bunsen burner 
can easily be made 


pan or box, and fill it with plaster of Paris. 
When dry, this can be filed and finished to 
form a base. 

The flame can be adjusted by pushing 
the upper tube closer or farther away from 
the lower tube.—H. E. MENDE. 





Lifting Wagon Bodies 
without Special Tackle 


= in the illustration is a simple 
method of handling a wagon body or a 
truck body where no special tackle is 
available. 

This consists of running the wagon or 
truck underneath some overhead support, 








OVERHEAD BEAM 
TWISTING BARS 
WAGON 
Re: - BODY 
SLING 


LAE. ---------- 


The method suggested here is primitive, but 
will serve its purpose if no lifting-crane is 
available 


such as a ceiling beam in the barn. Two 
loose loops are secured at the forward and 
rear ends of the body. From these two 
loops are run over the beam. With two 
short bars the ropes are twisted, which 
shortens them and raises the body. After 
the wagon or truck is removed from under 
the body, this is lowered by unwinding 
these ropes. The body is retained in an 
elevated position until it is desired to re- 
place it. 

Practically any size of body can be re- 
moved by this method, particularly the 
heavy bodies used for spreading manure. 





GrowUploYour (7 
Bigger Self 13 


Don’t be a mental midget or just 
the “general run’ of man. Scien- 
tists declare that the mind of 


the “general run” of man 
grows very little after he 
is eighteen or twenty years 
old. 

But mind, like muscle, will 
grow if you feed and exer- 
cise it properly—will keep 
on growing after you are 


twenty, thirty, or forty or older. 
The world is demanding, as never 

before, men of good character with well- 
developed minds—minds ready for 
specialized work, for bigger jobs, for posi- 


tions as leaders. 









The United Y. M. C. A. Schools exist for young men ambitious 
to realize their Bigger Selves, who are willing to use their spare 
hours to that end. During the last twelve months 140,000 such 
young men have enrolled in the resident classes of the United 
Y. M. C. A. Schools or for the correspondence courses offered by 


the Extension Division. 


Spare-hour education is offered by 
the United Y. M. C. A. Schools on 
the platform of: (1) the most service 
for the least money; (2) careful 
guidance in the choice of a course 
for every applicant; (3) the personal 
interest of a competent and sympa- 
thetic teacher ; (4) as much encourage- 
ment to complete a course as to 
begin one. 

Mark and mail the coupon today for 
free information as to how we can 
help YOU to realize your cherished 
ambition. A copy of ‘‘Head and 
Shoulders Above the Crowd—How 
to Get There” and other valuable 
information will be sent. 


Dept. 8-N, 375 Lexington Ave., New York 


| United Y. M. C. A. Schools | 
| Dept. 8-N, | 
| 375 Lexington Ave., New York City | 
| I am interested in the position or home- | 


study course I have marked. Please give full 
| information. 








—Auto 
—Radio 
—Concre 


te 
—Banking 
—tTraffic Management 





Name and 
Occupation 





| Address 





| Complete address 
Please 
1 Write Plainly 








Self-Taught Mechanical Drawing and 


Elementary Machine Design 
By F. L. Sytvester, M.E. A practical elementary treatise 
comprising the first principles of geometric and mechanical 
dra , workshop mathematics, mechanics, strength of 
and the calculation and design of machine details. 
330 pages, 215 engravings.,................. Price $2.50 


Popular Science Monthly - 225 West 39th Street, New York 


Burn Kerosene 
8 in Your Cook Stove 




















THE BOY ELECTRICIAN 


Practical Plans of Electrical Apparatus for 
Work and Play with an Explanation of the 
Principles of Every-day Electricity. $2.60 
Postpaid, 

POPULAR SCIENCE MONTHLY, 225 W. 39th Street, New York 


AAULANRUARRNRERURRRERRRRRRURRRRRRERNR RT 


New Life for Motors 


“Nu-Life” Piston 
Expanders ere p 
under piston rings tore- 
store their life. They 
absolutely 








ps, se com- 


and carbon deposits, save oil and gasoline, and give life 

— i de for et eee ee 
ns. a a rs. « 

sults install one under each piston ring. Price 26ceech, 


Ford Owners : Send $3.00 for a Complete Set 
American Auto Products Co, 
1319 L Street, N. W., WASHINGTON, D. C. 
AARARRRRERRRERRURRRRRRERRRRRERERRERELERD 
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or A RAILWAY 
TRAFFIC INSPECTOR 


Earn up to $250 per month 


Position GUARANTEED 
or Money Refunded 


HERE are hundreds of 

openings for trained Rail- 
way Traffic Inspectors. The 
work is fascinating and easy to 
master. Any average man can 
qualify. Steady employment 
with many opportunities to 
travel and see the country. 


Start at $110 per Month 


expenses paid—after 3 months’ spare- 
time study at home. Advancement 
rapid with experience. Earn up to 
$250 per month. Your work brings 
you in contact with big 
railway officials and opens 
up splendid opportunities. 


“My Salary Was Raised ” 


Read what Mr. James 
M. Hurt, Jr., says about 
the work: 





“After finishing your course 
in Traffic Inspection about 
three months ago, I was placed in a permanent 
position at $110.00 per month. Several days 
ago my salary was raised to $135.00 per 
month, and I have every reason to believe it 
will go higher soon if my work is satisfactory. 
“Have come to the conclusion that there 
are very few classes of work in which the 
opportunities are as unlimited and at the 
same time, the work as pleasant as Traffic 
Inspection.” 


Also read what Mr. W. J. Sugg says: 


“Since completing the 
course, I have been employed 
by one company in the most 
pleasant work that it has ever 
been my good fortune to be 
engaged in. I received a raise 
in my salary soon after begin- 
ning with this Company. 
Without your wonderful 
course, this could never have 
been possible. I feel I can’t 
say too much for the Standard 
Business Training Institute and its good 
promoters.” 


You Take No Risk 


Our Guarantee is that if after com- 
pleting the course (in your spare-time) 
we do not provide you with a posi- 
tion paying at least $110.00 a month 
and expenses, we will refund your 
enrollment fee in full, You have 
nothing to lose! 


Write today for full particulars and 
free Booklet No. D401. Don’t delay! 














Standard Business 
Training Institute 


Buffalo, N. Y. 
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One Method of Making a 
Quick Belt Repair 


F a small driving-belt, or a leather 

strap of the harness should break or 
become unfastened, an emergency repair 
can easily be made by using an old harness- 
buckle and two or 
three wire brads of 
adequate length. 

Punch small 
holes through the 
leather near the 
ends of the strap 
or belt and push 
the brads through 
these holes as 
shown in the ac- 
companying illus- 
tration. The 
buckle should be 
placed on the outside of the belt, where it 
will not interfere with the efficiency of 
the pulley.—C. A. BLACK, JR. 





HARNESS 





\ BELTING 


Remember this hint; 
you may need it 
some day 





You Can Prevent Faucets 
from Splashing 


SOME faucets will splash very badly and 
especially so when the water pressure is 
excessive. A simple and effective means 
of preventing this splashing is as follows : 

Bend a piece of thin spring brass or 
phosphor bronze, 34 in. in width and thin 
enough to be easily bent into position to the 
shape shown in the picture. Its diameter 
should be larger than the mouth of the fau- 
cet. Insert it into 
the mouth of the 
faucet and it will 
be held firmly in 
place by the spring 
action. 

This shape 
breaks up the 
whirling rotary ef- 
fect of the stream 
and causes it to 
flow in a smooth 
unbroken stream 
without any 
splashing.—B. F. 
DASHIELL. 


FAUCET 





y N 


S- SHAPED SPRING ) 


The curved spring 
prevents splashing 





To Prolong the Life and 
Efficiency of a Broom 


W HEN using a new broom, the straw 
is easily broken because of its 
length, strewing the floor with the broken 
pieces as well as shortening the life of the 
broom. A piece cf 
string tied around 
a new broom 
about 6 in. from 
the bottom will 
hold the straws 
together and pre- 
vent them from 
breaking, thereby 
increasing the life 
of the broom. 
Besides, sweeping 
will be much eas- 
ier, as this will 
cause the broom 


to have more stiff- This oy 
prolong the broom’s 
ness.—B. Fox. life 
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ALL-SOLID 


AIRTIGHT 


FIREPROOF 
Made of 16-18-20 and 
22 oz. es clean 100 

cent pure copper. 

lo salder insider ¢ all 
solder outside. The 


rge 
} hand, 
easily cleaned. These 
cans are built to last a lifetime of strenu- 
ous wear. Every partwne 


SPECIFICATIONS 
Size 


Diameter 


in. 
oft copper tubing 80c per foot, 
ft copper tubing 40c foot. 
b ut in’ 12 and 22-foot 





Orders shipped same day as received. To J 

3: Write for our price im quantities. 

THE MAXWELL KUNIN CO.,NotInc. 

2640 W. MadisonSt., Desk 154 Chicago 
) Wien carseat 














’Musi CompleteConservatory 
Music Lessons Course by Mail 
At Home Peeeipeyee 
rt marvel of simplicity and Sadana. —_o 
hoyisrunen ee ieee 
and iin Cornet REE CATALOG: SEND het 
UniversityExtension Conservatory: 407 Siege!-Myers Bldg., Chicago 








SOMETHING NEW and The only Practical 
Ink Pencil. 


F oospeienhamenmnenanahiauaimemmetemdntacadanemmenaate 

The “EVER-FLO,” can be cleaned 
by just pushing red button 
on top of Pen; no soiling 


ean 
tC) 
° without at. . 
oi at; Send for tree booklet 





Agents big profits. Manufactured 
and Guaranteed by 


“EVER-FLO” PEN COMPANY 
College Point, New York 


























Floor Surfacing Contractors Make $5,000 to $15,000 or More Yearly 

This is a new and uncrowded field. General con- 
tractors know the American Universal and prefer its 
work. We furnish office forms, advertising cuts, busi- 
ness cards, mailing cards; in fact, we set a man up ina 
business of his own. Small investment, no previous 
experience necessary. 


Re-Surfacing Old Floors 
Don't Ever Get Caught Out of Work Again—No 
Dull Seasons in This Business. Hundreds of floors 
really need re-surfacing right in your own town—your 
own neighborhood, in the homes of people who can well 
afford to have the work done and are anxious to have 
you do it when shown the American Universal Method. 
American Universal Electric Floor Surfacing Ma- 
chines can surface more fioors in a day than five or six 
men could do by hand and will do it better and easier. 
__ Every builder is a prospect. Machine will pay for 
itself the first month and pay you a good profit ides. 

What Users Say of the American Universal 

A government inspector said he couldn't compare 
hand work with the machine, because it was far better 
than hand work. He said he tould pass your machine's 
work, for it was the best work he had ever seen and he 

had been an inspector for nine a 
. C. WHITE, N. C. 
Don’t pass up this opportunity to into a business of your own 
Clip out this par: pb and all in Tigh tt uested ( ) I 
want ea Sur acing Contractor. ( am now 8 
contractor of any kind. but was in the following business-———— 
( ) Tama Building Contractor and use it on my_ own con- 
your name and address and we will send you com- 


plete literature on our proposition Write today. 
The American Floor Surfacing Machine Co. 
Originators of Floor Surfacing Machines 
¥ 524 So. St. Clair Street, Toledo, Ohio, U. S. A. 
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To Determine Clearance 
for New Piston-Rings 


N placing new rings on the pistons of the 
automobile or tractor, care must be 
taken to allow sufficient clearance at the 
lap of the ring to account for the expansion 
when in operation. Otherwise the ring will 
scrape the cylinder walls and possibly 
score the surface and soon stop the motor. 

The amount to leave for this is usually 
guessed at when repairs are made outside 
of the factory. All new rings are made 
large to allow for close fitting, and the ends 
of the lapped joints have to be filed to the 
proper fit. 

To determine how much space to leave, 
place the ring in the cylinder edgewise as 
shown in the cut 
and then attempt 
to turn it in the 
position that it 
will occupy when 
on the _ piston. 
File the ends un- 
til it will thus 
turn and the pro- 
per clearance is 
allowed for. It 
will be noted that 
the ring, in being 
turned, will be 
compressed more 
as the edges of it 
come in contact 
the walls 
than when it is 
in proper running 
position. If the ring is of the beveled-end- 
lap type, the thickness of a postal-card 
must be left between the ends on the 3- to 
5-in. diameter pistons. 
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Try this way of meas- f 
uring new piston-ring with 
clearance 





Illuminated Window-Sign 
Is a Good Advertisement 


HERE is an illuminated window-sign 
that advertises at night at no cost for 
upkeep and small initial cost. 

Remove the window-shades and unroll 
them on a piece of cardboard. Draw the 
desired name or design on the shades so 
that they will read correctly from the 








Plain shades may be transformed into 
attractive illuminated window-signs 


street. Now cut out the letters or design 
with a sharp knife and paste a sheet of tis- 
sue or tracing cloth over the whole and the 
sign is finished. 

Replace the shade and roller on the 
window-brackets and your sign is ready to 
unroll and to be illuminated by the artificial 
light within the room. 























BENEFITS 


in More Than 


50 Ailments 


Are you suffering from aches, pains or 
lack of energy and strength? Have 
you any weakness or painful disorder 
that does not respond to ordinary 
treatment? Then you should know 
how quickly and permanently you 
can be benefited by Violet Ray treat- 
ment—how the body-building forces 
of electricity will speedily restore 
your health. Our free book, ‘‘Health 
for All,” tells the whole wonderful 
story. It tells how to ‘“‘take your 
electricity sugar-coated”’ by using the 


Violet Ray treatment 





The penetrating forces 
of revitalizing electric- 
ity strengthen and in- 
vigorate 


and saturates the entire 
strengthen every nerve, 


Why pa 


it will do for you. 





Unequaled in driving 
out Sains and aches. 





























le manner af apelving 


Sim 
RENULIFE Violet 
Neuritis, pains, etc. 


ifo VIOLET RAY : 
4 HIGH FREQUENCY 


You spray thousands of volts of vitalizing electricity 
into any weak organ, tissue or muscle. It stimulates and 
invigorates without shock, jolt or jar. 
draws to the weakened part a vigorous surge of warm, fres 
blood that relieves congestion and pain and permanently 
rebuilds broken-down or sluggish organs. 


It immediatel 


is fundamental—not merely local. 


It fills the blood with germ-fighting white corpuscles and ' 
Increases its oxygen content. It tones up the nerves and 
muscles as well as the weakened tissues.and organs. It 
promotes the elimination of waste products. It penetrates 


body, and tends to normalize and 
muscle and organ, 


Treat Yourself At. Home 


i Ml hundreds of dollars for electrical or Violet Ray treatments 
in hospitals or sanitariums when you can get these great benefits in 
your own home, at practically no cost? The Renulife Violet Ra 
Generator is within reach of everybody, and is sold on the “RENULIF 
Fair Trial Plan,” giving ample opportunity for you to learn just what 


Send for Our FREE Book Now 


Giving detailed treatment of more then fifty disorders and telling of 
the results obtained. Get the opinions, based on personal experience, 
of scores of RENULIFE users, many of whom report benefits far 
beyond any claims made by us. 








ENULIFE a 

ELECTRIC PaOarMesesell PI 
co. { Renulte Electric Co., 1811 Marquatte Bide, Detroit 

| ‘Health for All,” explaining Violet Ray treatmeots 
1811 Marquette Bldg. with Renulife Generators: also give full particulars 
D it. Mict 1 as to its application for ailments checked below. if 

ie e, 
In Canada: pe 
reaper dhcoer, Netting Bldg. | : 
pon ee ¥. iit Windsor, Ont. :: ' 
and growth. = ; 
1: 
, WANTED i 
Distributors for exclusive sales 1: i 
contract on very attractive basis. ae j 
Write at once. | é 1 
| 
Ns 9 babes seecksnuedene seccccceesvoreeece ff 

DEE os bxenviccndsonneees 
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LIGHT WEIGHT CAST IRON PISTON 
Stell wee 


“The Successful Light Weight Pistori © 
PATENTED U.S. S.A. 
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Do You Own a ‘Car? 

DELUXE light weight, cast iron pistons will increase 
the power, speed and flexibility of any motor and at 
the same time use less gasoline and oil. They also 
reduce repair bills by eliminating vibration. Thousands 
of — in every part of the world are proving this 


on DELUXE PISTONS ARE 40 TO 50% LIGHTER 
THAN STOCK FACTORY CAST IRON PISTONS 


The weight is saved and strength gained by their 
patented scientific reinforced construction. Note the rein- 
forcing ribs under the head and down the skirt. These 
reinforcements give the piston much greater strength. 
The reinforcing ribs also serve to carry off heat, insuring 
a cooler running motor. The DELUXE piston has 
much less expansion than either aluminum or heavy 
cast iron pistons. They can be fitted close. 

Write for booklet giving full information. Supplied 
standard or over-size for more than 800 makes of 
automobiles, trucks, tractors, airplanes, motorcycles and 
marine engines. 

Patented and Manufactured by 


CLARK-TURNER PISTON CO. 
Station C Les Angeles, Calif. 
For Sale by All Good Dealers and Repair Men. 











Why Be A 
Wallflower! 





"20.000 have leutued te dance by mail.” To prove 


pce eal pele ge 


ve a 


ARTHUR MURRAY, Studio 16.290 B'way, N.Y. 










“Success in Music 
How To Win It” 


BLS pe eight 


world-famous musi- 






Agencies in all large cities 
ae me = i RS Be Re 
C. G. Conn, Led. 
1432 Conn Bldg., Elkhart, Indiana. 


Sieieb aand send me “Success in Music” and 
ls of your free trial plan. (Mention instrament ) 


Naiee 

Street or Rural Route. 
City, Country. 
State 


Instrument 
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Improvising a Watch-Chain 
from Safety-Pins 


AFETY-PINS have been used in cases 

of emergency for so many different 
purposes that they may be considered a 
dangerous rival of the ubiquitous hairpin. 

The accompanying illustration shows 
how a fairly safe and serviceable watch- 
chain may be 
made from a 
number of safe- 
ty-pins. The 
pins are linked 
together to 
form a chain. 
One of the end 
pins is linked 
through the 
stem-ring of the 
watch, while 
the other may 
be linked 
through a but- 
tonhole of the 
vest or passed 


Safety-pins make a 
good substitute for 
a broken’ watch- 
through the chain 
cloth of the 


coat to insure the safety of the timepiece. 





Method of Giving Electric 
Bell Signals 


| pda woes of the ordinary push-button a 
latchstring is pulled. This pulls a piece 
of springy brass strip forward, which makes 
contact with a screwhead. This completes 

the circuit and 


pan--— i o---- = Tings the bell. 
(aie neon © aed The little cir- 
= a) cuit-maker is 
BRASS very simple, 
STRIP 


consisting of a 
brass strip held 
HEAVY CORD down at one 
SPRING end with a brass 
bolt. A spring 
holds the strip 
of brass away 
from the con- 
tact. The op- 









HOLE IN WALL posite end of 
SECTION the brass strip 
SHOWING OTHER has a hole 
SIDE OF WALL drilled in it and 

KNOB — 


the string that 
passes through 
the partition is 
‘ tied to this. 


Pull the latchstring 
and the electric bell 
will ring 





Chemists Will Find This a 
Useful Aid 


WV SeEN mixing compounds it is often 
necessary to add a certain amount 
of a liquid frequently. The graduations 
of the measur- 
ing glasses are 
very fine and 
accurate meas- 
uring requires 
much -time. 

By placing a 
rubber band at 
the level 
wanted, it is 
possible. to. 
quickly pour 
the liquid to that point, as rubber is easier 
to see than the graduations would be. 








The rubber band greatly ex- 
pedites repeated measuring 








Popular Science Monthly 















Receive Wireless Telephone 
Concerts in Your Own Home 


| gree up radio phone concerts, time signals, ship, 
shore and amateur stations, right in your own home 
—with an ABC receiving UNIT Simple to operate 
—no license, battery or special knowledge needed. 
Price of Unit alone, $24.50. Phones, aernal, all equip- 
ment to complete station included in ABC “Comple- 
tion Package” for $7.50 


Send 10 cents for our 16 page booklet, 
“How I Put Up a Complete Radio Station 
in 2 Hours,” an actual story that you can 


duplicate. Request Booklet S 10 

















UNSIGHTLY 


SEND FOR BOOKLET SHOWING PHOTOS 
OF MEN WITH AND WITHOUT 


The Perfect Leg Forms 
PERFECT SALES CO. ,140 W. Mayfield Ave., Dept. 45, Chicago, Ill. 


Wrestling Lege Fabs 








free, book. 
t this Sandeokel offer 
your age. 


eee 1788 Ramee Bldg... Omaha, Neb_J 


TRAP AND GUNS 


AT FACTORY COST 


We pay highest prices for Furs and sell you 
Guns, Traps, Supplies, etc., AT FACTORY COST. 
Write for FREE CATALOG and TRAPPER’S GUIDE, 


with Game Laws, also market information. 
E. W. BIGGS & CO., 180 Biggs Bidg., KANSAS CITY, MO. 
WRITE THE WORDS FOR A SONG 


We revise poems, write music and guarantee 
tosecure publication by a New York Music 
Publisher. Our Lyric Editor and Chief Com- 
poser is a song-writer of national reputation 
and has written many big song-hits. Submit 
poems on any subject. We examine them free. 

BROADWAY STUDIOS 
249A Fitzgerald Bldg., Broadway at Times Sq., New York. 
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re store 949-85 
Year In 
Spealy Ye i 
PORT PES SSRN Buy Here and Save Money 
ta tata ta tale aah On **Fidelity’’ Bodies 
setae r parts. 






Nemco Bargain Supply House, .. B A. Chicago 
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Heat Can Be Blown where 
It Is Needed 


M2st houses are insufficiently heated. 
The heat supplied by fireplace, fur- 














nace, or stove seems insufficient because it 

|is not forced where it is most wanted. 
| Since heat rises, whether it comes from an 
_ open fire, a gas log, or a steam radiator, the 
heat waves curve directly upward unless 
deflected in some way. This is where the 
electric fan comes in. 

The electric fan gathers the air from be- 
| hind it and sucking it through the fan, 
| blows it out in front. If a fan is placed in 

front of the source of the heat, it will do the 
same with the heat waves. In this way, 





Make *15 to $25 a Day 
and be happy doing it 


{OB 


Sz 


(I a job you can’t lose! 


You can make $90 to $150 a week 
as District Sales Manager for the Wizard 
Kerosene and ‘“Quicklit”? Lamps and 
Lanterns— if you can qualify! Wewant 
men who are capable of doing big things 
—and of earning big money right now. 
The Wizard Kerosene and ‘‘Quicklit” 
Lamps and Lanterns are the only sure 
lamps and lanterns that always giveall the 








By means of the electric fan, the heat from 
the grate fire wili be distributed through 
: the room 


the heat, instead of making straight for the 
ceiling, can be blown out into the room for 
some distance at a level with its source and 
can be felt at a much greater distance from 
the source than if there were no fan used. 

The distance the fan should be placed 
from the heat source, depends, of course, 
on the radiating surface and the intensity 
of the heat. 





Improvising a Practical 
Funnel for an Emergency 


T= are times when you need a 
funnel for filling a tank or vessel. From 
a near-by trash-heap, or possibly from your 
baggage-kit, a practical substitute can 







In cases of emer- 
gency the broken- 
off top of a nar- 
row-necked bottle 
can be used as a 
funnel for filling 
tanks or other 
vessels 


easily be secured. A bottle, the neck of 
which will fit into the opening of the tank 
or vessel to be filled, will serve as a 
satisfactory funnel if, the bottom is 
broken off.—CHARLES A. GODDARD. 








light that is needed—never get out of order—cannot leak, explode, 
catch fire. “‘Quicklit” burns gasoline; lights with ordinary matches. 
Give more and longer light for less fuel. Only lamps and lanterns 
made with automatic cleaning needle. Demonstrate these superiori- 
ties and you will sell one to a dozen lamps and lanterns a day easily. 





LAMPS & LANTERNS 


You can sell direct or through dealers. 
Build your own business—have a dealer 
in every town working for you. 

We need real men who are able to earn 
big money. Ifyour time is worth $15 to 
$25 aday, wire or write your application 
today with full particularsofyour ability. 


The Nagel-Chase Mfg. Co. 
271-275 East Erie St., Chicago, Ill. 


The Automatic Cleaning Needle — a new 
invention — makes them quick sellers 











VERY article shown 

a special value,every 
diamond genuine, blue- 
white, perfect-cut. Your 
choice ON APPROVAL, 
NO MONEY IN AD- 
VANCE. Pay one-fifth 
after examination, bal- 
ance in ten payments. 
10% discount for cash. 
SWEETS Policy: You 
must be satisfied or no 
sale, PROFIT-SHAR- 
ING PLAN:714% year- 
ly increase in exchange 
value on every diamond 
purchased from us. 


Beautiful De Luxe 
Catalog FREE 


me Send for catalog of precious 
“ta 6s gems, jewelry, watches 
ee gifts, etc. The lowest prices 
eS Aa —the highest quality. Ten 
months to Yeo on every- 

thing. Ad Dept. 471-S. 


3100.00 Capital $1,000,000 


“THE HOUSE OF QUALITY” 


L:W-SWEET INC. 


1650 -1660 BROADWAY, NEW YORK 
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Your first Payment On 


the first order you place after sending this adv. 
to us. Tens of thousands of home-lovers have 
furnished their homes delightfully on this famous 
Larkin Better Homes y-Payment Plan. Fur- 
nishings of the highest quality, at attractive 
money-saving Factory-to-Fa mily prices. Now you 
can get almost anything for ur home without a 
first cash payment. Larkin Co. agrees to pay your 
First Payment if you send this adv. Just check 
below offer most interested in, and get complete 
calalog giving all interesting details about 


(_] FURNISHINGS 
_JSYMPHONIC PIANOS 
_JSYMPHONIC PLAYER PIANOS 


| JSYMPHONOLAS 
(Check offer interested in) 


Tear out this adv. and mail today with your full 
name and address. After — our proposition, 
you'll be credited $3 to $20 on your purc . the 
amount of the usual first cash payment. Sending 
this adv. today gives you this liberal offer with 


1 TO 4 YEARS TO PAY 


Just think of selecting f 
home from our list of 1 Put ish: 
Symphonic 


ae Player ane %, -— or 

: This Adv. Dr heimesmebin svapees tS 

SAVES YOU Rita scr a 
Letkhitt Co tue. 


$3 10$20 


Cash Desk PSM-1121 Buffalo, N. Y. 
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REPAIR MAN 
CHAUFFEUR 





Put Your Name 
On This 
Pay-Roll 


Men like you are wanted for big- 
pay positions in the fascinating field 
of automobile engineering. We have 
made it easy for you to fit yourself for 
one of these positions. You don’t 
have to go to school. You don’t have 
to serve an apprenticeship. Fifteen 
automobile engineers and specialists 
have compiled a spare-time reading 
course that will equip you to be an 
automobile expert without taking any 
time from your present work. 


AUTO BOOKS 


6 Volumes Shipped Free 


Now ready for you—an a " 
up-to-the-minute six-vol- | Partial List of 
Contents 


ume library on Automo- 
bile Engineering, cover- More than 190 Blue- 
ing the ape pe me care ints of Wiring 
and repair of pleasure cars, agrams 
motor trucks and motor- | Explosion Motors 
cycles. Brimming over Motor Construction 
with advanced information and Repair 
on eas ayneme. Ga- i “ea and Set- 
rage Design an quip- ngs 
ment, Welding and other vain. Costing 
repair methods. Contains Fly-Wheels 
everything that a me- Clutch 
chanic or an engineer or Transmission 
a motorcyclist or the owner | omen ane 
or prospective owner of a | }teering Frames 
motor car ought to know. Vulcanizing 
Written in simple lan- Ignition 
guage that anybody can Starting and Light- 
oe Ba Tastef ay at ze, 

und in American Mo- 
rocco, flexible covers, gold ——— 5 =n oll 
stamped, 2700 pages and meni 
2400 illustrations, tables Electrics 
and explanatory diagrams. | Storage Batteries 
A library that cost thou- | {ars and Repair 
sands of dollars to compile | Commerciel Trucks 
but that comes to you free Glossary 
for 7 days’ examination. 


Only 10c a Day 


Not a cent to pay in advance. First you see the 
books in your own home or shop. Just mail coupon 
and pay express charges when books arrive. You 
can read them and study them for seven whole days 
before you decide whether you want to keep them or 
not. If you like the books send only $2.80in seven days 
and $3 a month until the special introductory price 
of $24.80 has been paid. (Regular price $45.) Along 
with the set goes a year’s consulting membership in 
the American Technical Society. (Regular price $12.) 
This great bargain offer must soon be withdrawn. 


Send No Money Now 


Don’t take our 
word for it. See 
the Books with- 














out cost. There 
isso much profit 
in this offer for 
you, that we 
urge you to 
waste not a mo- 
ment in sending 
for the books. 











AMERICAN TECHNICAL SOCIETY 


a Dept. A-208, Chicago, Il. 

lease send me the 6-volume set. Automobile Engineer- 
ing, for 7 days’ examination, shipping c collect. If I 
decide to buy, I will send $2.80 within 7 days and the 
balance at $3 a month until! the $24.80 has been paid. Then 
you send me a receipt showing that the $45.00 set of 

and the $12 Consulting membership are mine and fully 
paid for. If I think I can and along without the book after 
the seven days’ trial, I will return them at your expense. 
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How I Listen In on the World by Radio 


(Continued from page 22) 


“loose coupler.” Thisis a “‘tuning ’’device. 
The simple outfit with which I started was 
as careless as a pup about what it brought™ 
in. If there was music, amateur traffic, 
and government business in the air at the 
same time, it brought them all to my listen- 
ing ear and it sounded like a Morse family 
quilting-bee with everybody talking at 
once. The “loose coupler,” by a few 
simple adjustments, put out everybody 
except one person and locked the door. If 
I got tired of listening to that one, a simple 
twist of the wrist would put him out and 


of the station called, then the French 
word ‘‘de,”” meaning ‘‘from,” and then its 
own call letters. By looking in the book I 
could find out who was calling whom. 
The vacuum detector and the tuning 
outfit that went with it not only brought in 
all the stations I had been able to hear 
with the less efficient apparatus, but many 
more. The old apparatus seldom made 
audible any signals from stations more than 
three hundred miles away, nor from those 
which sent out electrical waves that were 
more than 1500 meters from crest to crest. 





bring in another. 
The practice end 
of radio was be- 
coming so fasci- 
nating that I de- 
cided to learn 
something of the 
theory. I joined 
the Y. M. C. A. 
class and in less 
time than most 
men spend quar- 
terly at the pic- 
ture show, I had 
qualified for and 
received a govern- 
ment license as a 
radio operator. 
Then one day I 
discovered the 
vacuum-tube de- 
tector. It looks 
like an_ electric 
light, but when 
you hook it up, it 
yells like the 
barker outside a 
side show. A stor- 
age battery lights 
the filament just 
as in the case 
of an automobile 
lamp. A dry bat- 
tery connects with 
a plate in the 
vacuum tube just 
as it would with 
the automobile’s 
ignition system, 
although in this 
case there is no 
spark, just a noise- 
less flow of cur- 
rent. The knobs 





Facts a Beginner Should Know 
about Wireless 


i iggwa following publications may be 
secured from the Superintendent of 
Documents, Government Printing Office, 
Washington, D. C.: 

“Commercial and Government Radio 
Stations of the United States,” 15c. 

“Amateur Radio Stations of the United 
States,” 15c. 

‘Radio Communication Laws and Regu- 
lations,” 15c. 

“The Radio Service Bulletin,” issued 
monthly, 25c a year. 

A Radio Call Book containing the call 
letters of foreign ships and shore stations, 
as well as those in the United States, may 
be purchased from any dealer in radio 
equipment for $1.50. 

Every beginner should register at once 
with the United States Navy Amateur 
Bureau and receive a copy of the secret 
codes used in transmitting amateur broad- 
casts at slow speed. Application blanks 
can be obtained from Seascout Radio 
Commodore, Boy Scouts of America, 200 
Fifth Avenue, New York City, who handles 
these for the Navy ‘as a convenience to 
those interested in wireless. 

For information concerning local broad- 
casts that you would like to receive, consult 
local dealers, near-by amateurs, or write 
to the Chief Radio Inspector, Bureau of 
Navigation, U. S. Department of Com- 
merce, at any one of the following cities: 

Boston, Mass.; New Orleans, La.; Detroit, 
Mich.; Baltimore, Md.; San Francisco, 
Cal.; Chicago, Ill.; New York, N. Y.; 
Seattle, Wash. 

Membership in a national organization 
of radio amateurs will be found helpful. 
Some of the most active are: 

American Radio Relay League, Hart- 
ford, Conn. 

National Amateur Wireless Asso., 376 
Broadway, N. Y. 





_of these ships was 


The new receiver 
would bring in 
messages from 
much greater dis- 
tances. I began 
with the lower 
wave lengths and 
several amateur 
stations and num- 
erous ships of vari- 
ous nationalities. 
A number of these 
were sending 
“QTE” to NAH, 
the New York 
naval station. 
Freely translated, 
this means ‘“‘Where 
am I at?” None 


lost, but their 
skippers knew that 
our government’s 
radio compass- 
stations at Fire 
Island, Sandy 
Hook, and Man- 
toloking can de- 
termine a_ ship’s 
position night or 
day, in sun or 
storm, more ac- 
curately than her 
own navigator 
can. Raising my 
receiving wave 
length I heard suc- 
cessively Key 
West, Santiago de 
Cuba, Bermuda, 
and, finally, at the 
upper limit of my 
tuning range, I was 
amazed to hear 
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and switches 








which control the 

vacuum tube are all plainly marked. 
Within an hour I was familiar with the 
different adjustments. 

While using my old apparatus I had 
always been obliged to “‘sh-sh” the family 
because the sounds which I heard were not 
loud enough to compete with their voices. 
But with my vacuum-tube detector the 
phone sometimes talked so loudly that I 
could hang it on a hook, lean back in my 
chair, and still hear everything distinctly. 

One winter’s night I was amusing myself 
by seeing how many different stations I 
could hear. I had purchased from the 
Superintendent of Documents, Govern- 
ment Printing Office, Washington, D. C., 
lists of all the amateur, commercial, and 
government ship and shore stations of the 
United States. Also I had purchased from 
a private concern a list which included 
foreign ship and shore stations. One sta- 
tion in calling another gives the call letters 





POZ in Nauen, a 
. suburb of Berlin, 
talking with the Annapolis naval sta- 
tion! The simplicity of the thing was 
staggering. I was hearing a conversation 
across five thousand miles of land and sea 
as easily as though it were in the next 
room. Recovering from my amazement, 
I started down the scale again. I had just 
reached 600 meters when a faint signal 
caught my ear. 

“SOS.”’ 

The skin tightened on my scalp as it did 
once when I was awakened in dead of night 
by a crash outside my window. Here was 
a tragedy of the seas being enacted within 
my hearing! I wrote down the call letters 
of the ship in distress, and the words: 
‘“‘on fire.”’ At that moment, before I could 
catch her position, there came an inter- 
ruption. Traffic from ship to ship and ship 
to shore often breaks out in bursts. Into 
the babel came’ a string of signals stronger 








(Continued on page 103) 
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How I Listen In on the 
World by Radio 


(Continued from page 102) 


than the rest. I tried to tune them out, 
put from my lowest wave length to one far 
above that on which the SOS was coming, 
they were clear and strong. 

Pausing a moment to read the signals, I 
discovered that it was NAH repeating, 
over and over again: “QRT for SOS.” 
Bluntly speaking, it meant: “Shut up until 
Uncle Sam gets a ship out of trouble.” 

In five minutes the ether was as silent as 
a deaf-mute asylum. Then in tones that 
could be heard anywhere in the Atlantic, 
NAH tersely told the situation and gave 
directions. Three ships nearest the one 
ablaze were detailed to go to her relief. 
Then the broad, interfering wave of the 
navy station gave permission for the 
resumption of traffic. 

And so, every day, no matter when I 
listen in, my radio receiver brings me some 
item of thrilling interest from afar. It is 
not a passive sport, this radio game. With 
my transmitting apparatus I can exchange 
messages with neighbors five to ten miles 
away. And, all the radio adventures that 
I am having, any man or woman, boy or 
girl, can duplicate. I began when I was 
past forty and with only a few dollars’ 
worth of apparatus. With just my old 
mineral detector and single phone on July 
the second I heard a description of the 
Dempsey-Carpentier prize-fight, blow by 
blow, given by an expert at the ringside. 
For this experience I was indebted to the 
National Amateur Wireless Association, 
which served an area of 125,000 square 
miles with its radiophone reports. 

A thousand mysteries of the air are open 
to the man who will buy a cheap radio 
receiver and begin. All the technical edu- 
cation he will need he can pick up as he 
goes along. Even though his increasing 
interest leads him to purchase better and 
better apparatus, as I have, his hobby will 
cost him far less than the tobacco habit, 
and become not only a fascinating recrea- 
tion, but a necessity as great as the daily 
paper. 








For those who wish to make their own 
radio sets, a series of helpful and. instruc- 
tive articles on this subject will appear from 
month to month in the Home Workshop 
department. 














How to Make Improved 
Spark-Plug Brush 


TH handy spark-plug ci:eaning-brush 
can be made much handier by cutting 
a narrow slot in the end of the handle with a 





WIRE BRISTLES 


Add an old knife-blade to the pante pies brush and 
increase its usefulnes: 


hacksaw and inserting an old pocket-knife 
blade. 


The knife blade is ready to use in an 
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hone.” Tells what each 
phone is best adapted 

for; when to use singly, in 
quartettes, sextettes, oc- 
tettes. or in regular band or 
full Saxophone Band, and 
how to transpose for cello 
parts in orchestra. Ask for 
your copy. 


pay for it on easy 
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True -Tone Band Instruments 


They are the choice of the most successful professional musicians of America, 
as well as thousands of amateurs who play only for their own amusement. 
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It's Easy With 







a True-Tone Saxophone 


Easiest of all wind instruments to play and one of the most beautiful. You can 
learn the scale in an hourand play popular music in a few weeks. You can take 
your piace ina band within 90 days, if you so desire. Unrivalled for home enter- 


lodge, or school. In big demand for orchestra dance music. 


Free Trial—Easy Payments 


You can order any Buescher instrument without paying one cent in advance, 
and try it six days in your own home without obligation. 


If perfectly satisfied 
payments to suit yourcenvenience Mention the instrument 


terested in and a complete catalog will be mailed free. 


BUESCHER BAND INSTRUMENT COMPANY 
Makers of as in Band and Orchestra Instruments 


Buescher Block, Elkhart, Indiana. 








OU can earn from $1 to $2 an hour 
in your spare time writing show cards. 
Quickly and easily learned by our new simple 
method. No canvassing or soliciting, we teach 
you how, sell your work and pay you cash 
each week. Full particulars and booklet free. 
AMERICAN SHOW CARD SCHOOL 
206 Ryrie Building. Yonge & Shuter Streets, Toronto, Canada 
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The Boss Is Sizing You Up 


Whether you know it or not, he’s al- 
ways on the lookout for men he can pro- 


mote He’s ready and anxious to give 

you a bigger job and bigger pay the min- 

ute you prove you are worth it. 

Get Ready—Your Chance Will Surely Come 
Choose the position you want in the work you like best— 

then train for it. Lou can do it in spare time in your own 

home through the International Correspondence Schools. 


More than 130,000 men right now are putting — 


selves in line for promotion through the study of I. C. § 
courses. This way to success is always open. All the 
os . S. asks is the chance to tell you about it. No cost to 
d out. Just mark and mail this coupon now. 
oa a an ow ow TEAR OUT HERE — — — — — — 
INTERNATIONAL CORRESPONDENCE SCHOOLS 
Box 7045-B Scranton, Pa. 


Explain fully about your Course in the subject marked X 


DRAFTING ae Eng” Advertising 
Mechanica! Engineer: tationary Salesmanship 
Surveying OnEMISTRY Beokkeeping 
Civil agineering AUTOMOBILES Civil Service 








ARC ECTURE STENOGRAPHY Mall Service 
instant for scraping out heavy carvon de-| ame 
posits from inside the spark-p! ug that | Street 
the brush can not reach.—J. C. Orrory. Address 
J City State 
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No Money Down 


GOLD MEDAL ye 
WAS 


HER — winner of the 
Gold Medal at the Panama- 
Pacific Exposition in 1915. Over 
35,000 in use all over U.S. Sent 
direct to your home on 








FaCTGns Fa PRICE direct to toyou~waehieg machine 


Biase on these Genuine GOLD MEDAL 
letric W Washers “NONE BETTER—TOP GRADE. 
ully guaranteed. If satisfied, easy as low as 
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ELECTRICITY 


There is a wonderful opportunity right now 
for boys who like electricity. Boys who are 
ambitious and will train themselves in spare 
time can step into good positions and get ex- 
perience that will give them a real start toward 
success in life. Good salaries are offered with 
rapid promotion. 

For 30 years the International Correspondence 
Schools have been training boys for success in 
electricity and over 200 other subjects. They 
will help you prepare right at home for a posi- 
tion in the line of electrical work you like best 
—or in any other work that appeals to you. 
Thousands of boys, through I. C. S. training, 
have stepped into fine jobs, but never were 
opportunities so great as now. 

Let the I. C. S. help you. Choose the work 
you like best in the coupon below, then mark 
and mail it today. This doesn’t obligate you in 
the least, and it will bring you information that 
may start you on a successful career. This is’ 
your chance. Don’t let it slip by. Mark and 
mail this coupon now. 


INTERNATIONAL CORRESPONDENCE SCHOOLS 
BOX 7641-B SCRANTON, PA. 
f 
peste Siar sanrien oe it sen 
ELEOTRIOAL ENGINEER ENGINEER 
Electrician 
Electric Wiring 
Electric Car Res iaaing 
Draftsman 
Ti Expert 
Procdeal I ‘elephony 
MEOHANIOAL ENGINEER 
Draftsman 


Surveying Mapping 
MINE FOREM'N OR ENGR 
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PLUMBING AND HEATING 














Navigator 
Name 
Present Business Sia 
Street 
and No, 
City. State. 
Canadians may send this cow; to International Co 
epondence Schools Canadian, Limited, Montreal, Canada 





‘.-waterproof 
fireproof 
_resilient 
noiseless 
»dust — 










A composition material easily applied in 
lastic form over poncsicniiy any kind of floor. 
aid about % inch thick. Imperial Floor does 

not crack, peel or come loose from foundation. 

A continuous, fine grained, smooth. non-slipping 

surface. No crevices to gather grease, dirt, dust, 
disease germs or moisture. 

Ideal for Kitchen, Pantry, Bath Room, 
Laundry, Porch, Garage. Restaurant, Theater, 
Hotel. Factory, Office Building, Railroad Sta- 
tion, Hospital—wherever a beautiful. substantial 

’ floor is desired. Several practical colors. Full 

information and sample FREE of your first and 

second choice of color. 


Imperial Floor Co., 22-24 East Ave., Rochester, N.Y. 
. A Success for 15 Years @@# 
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Various Uses for the Handy 
Safety-Pin 


PRESIDES its original intent, the safety- 
pin has other uses. It is an excellent 
substitute for the more expensive film clip 
to hang up and dry films. The point of the 
pin is pushed through 
the film and, the pin 
left open, the curve of 
the catch thus form- 
ing a natural hook by 
which it is hung on 
the suspended cord. 

A number of safety- 
pins linked together 
forms an extemporized 
chain of varied uses. 

The safety-pin makes 
a good ever-ready 
paper-file. By fasten- 
ing it against the wall 
or desk by means of a 
double - pointed tack, 
it may be left open, 
or when desired, be 
closed, thus insuring 
the safety of its file. 
When not in use it 
can be pushed flat 
against the wall. 

When traveling, pin your ticket into 
your pocket with a safety-pin and you will 
always know where to find it. 

It is ideal to hold temporarily a small 
bouquet of flowers. 

Use a safety-pin, for want of something 
better, to hold your sheets of paper to- 
gether when writing, and your recipes, 
scrapbook items, etc.—A. SCHAAL. 




















Four uses for 
safety-pins 





Drawer-Knobs Evolved 
from Glass Bottles 


Act. old glass bottles make excellent 


shown in the picture below. 

I have taken a number of them to re- 
knob kitchen furniture. 

I took a dozen empty small drawing-ink 
bottles, filled each one with a paste of 
plaster of Paris in which I embedded a 





7” POUR IN PLASTER 
Z ORCEMENT 





FLATTEN SHANK 
OF SCREW 





Small glass bottles are easily changed into 
ornamental knobs for doors or drawers 


as shown in the illustration. Then I let 
the plaster of Paris set thoroughly. 

These homemade knobs were screwed in 
the woodwork and served their purpose 
very successfully, 

If desired, concrete may be used instead 
of plaster of Paris. The paste may be 
colored any particular tint or shade to 
match the furniture, and to give to the 
knobs a more attractive appearance when 





in place.—GrEorGE H. HOLDEN. 


AGENTS § 


knobs for use in home joinery, as is ; 


wood-screw hammered flat near its head, 





Popular Science Monthly 


AGold Mine at [i threw 


ONLY 20 BOXES A DAY MEANS $18 DAILY PRoFit 
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“LUCKY 11°” Assortment In Display Case 


Full size of box 6x18% in. Each articlefull drug store 
size. Retail value $3.36; you sell f -SO and more 
than double your monev. Think of it. The array of fine 
toilet goods (that always appeals to milady’s a 
will dazzle her eye, and when you state the low price o 
only $1.50 fort 11 articles, the money is yours, 
even if she has to borrow or beg it. 


A t A Sells like hot cakes—men and women 
C ow coining 16 to 20 dollars a day—a baby 
could sell “‘Lucky 11.’? 80 other big sellers. Don’t delay 
a@ minute. Each day’s delay means big money loss to 
you. Sample outfit pn gy | Display Case will be sent 
tpaid for 61.50. Write for full details. Hurry! 
urry! before it’s too late. Act NOW. 


E. M. Davis Products Co., Dept.1368 Chicago 


Clévelarit 


7* Year== 
The Lowest Priced 
Real Motorcycle 

Simple, positive-operating, 
two-stroke motor. No val- 
ves, Staunch construction 
throughout. Safe, Sensible, 
Single-cylinder, Economical 
Motorcycle, 


Write for 
Catalog *‘ S”’ 


level Ms 
Fara 


National College “Wester” 
of Chiropractic 
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Double Your 
=| Money! FF 
In 10 years 


Money invested today in our 
bonds yielding 7% to8% ma- 
turing in 1931 will grow to 
over twice the amount even 
though the interest earned is 
reinvested at only 6%. 

Full details of this plan will be 
gladly furnished to you upon 
request. Write today for our 
literature telling how 'to invest 
a with a high interest re- 
urn. 






















562 Fifth Ave., New York City 
hicago, Ill. 

Grand Rapids, Mich. Davenport, lowa 

Columbus, Ohio Rockford, Ill. 


I at at ot ot et St tt St Se Set Se Oe Se OS Pe em te oe 


Please send without obligation your booklet 
No. P.S. describing your Bond offerings. 
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A Glue-Pot Fashioned from 
a Tin Can 





HE glue-pot shown in the illustration 
consists of two tin cans, one a large 
tomato can, and the other a smaller milk- 
can. The top is cut off with the aid of 
shears, and the edges are filed off smooth. 
Then holes, % in. in diameter, are drilled 
as near to the top of each can as practical. 
Through these holes a strong wire is passed, 
looped at one end, 
then it is passed 
through’ the 
smaller can, and 
finally looped 
again as it emerges 
from the large can. 
Through these 
two loops another 
||| Wire is passed and 
if| ll|| tightly fastened. 

Th i | This is the handle. 
ii) 

| 


iv 














i | The large can is 
i" always kept half 
filled with water; 
‘ the smaller can is 

Give, will ever be filled with earpen- 
made glue-pot ter’s glue. When- 

ever the glue is 

wanted, it is placed on the stove or over 
an alcohol flame, to make the water boil. 

Allow the water to boil a few minutes and 

the glue will be warm and ready for use. | 

The brush with which the glue is applied | 

can be kept in the can, and the excess glue 

brushed out on the rod passing through the 
can. 
When it is desired to use tne giue over an 


extended period, the water can be kept 
simmering burning the glue. 














Prevents Wheelbarrow from 
Tipping Over 


OMETIMES a loaded wheelbarrow will 
tip over and deposit its contents upon 
the ground. This often happens upon 
tilled ground or soft earth. Here is a way 
to prevent it: 
Cut two triangular pieces of strong 
board the height of the wheelbarrow leg 
and about 8 in. wide at the base. Hinge 





i 


These braces make it ible for the workman 
to wipe his brow without risk of spilling the 
load in the barrow 


the long edge to the outside of the leg, 
with the base flush with the bottom. Place 
the hinges so that the boards will swing 
forward and lay flat against the body of 
the barrow when notin use. These hinged 
flaps may be held in position by a hook or 
a spring clip. 

When it is desired to steady the barrow, 











swing the boards out on each side until they 
project at right angles. In this position | 
they give a much greater breadth of base | 
and keep an uneven side load from tipping | 
over the barrow.—L. B. R_ BBINS. | 


j 











IVER JOHNSON 


SAFETY AUTOMATIC 


REVOLVER 


tee 


Covered ! 


Could you protect your home, your valuables 
—your life, if the need should come tonight? 


The safest protection is an Iver Johnson Revolver. 
Knocks, jolts, thumps won’t discharge it. You can 
even ““Hammer the Hammer.” Only by a deliberate 
pull of the trigger can this revolver be discharged. 


But when needed, the Iver Johnson is ready to 
respond with lightning quickness. Instead of ordi- 
nary flat springs, which have a tendency to snap, 
piano-wire heat-treated springs are used in this re- 
volver. That’s what keeps it always ready for use. 
Three interesting 


All calibres in hammer and hammerless models. booklets full of in- 
Regular, Perfect Rubber, and Western Walnut formation, FREE. 
grips. If your dealer hasn't in stock the particular Write today for 
model you want, write us. the one that inter- 
ests you. 
IVER JOHNSON’S ARMS & CY€LE WORKS  “‘A;-Fircarms = (EEE 
343 River Street, Fitchburg, Mass. *“C"’—Motoreycles 


99 Chambers St., New York 717 Market St., San Francisco 


Iver Johnson _ Truss- 

5 Bridge Bicycles are 

Iver Johnson Champion world-famed for easy 
Single and Double Barrel riding, strength, and 








Sh ns combineaccuracy durability. Models 
and dability, and are and prices to suit 
moderately priced, everyone, 
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The Fesler — Style M-74 


FSi the long, long grind —then, and 
only then, can you fully appreciate 
the excellence of Florsheim materials, the 
perfection of Florsheim workmanship, the 
. stamina of Florsheim style. 
The Florsheim Shoe — $10 and $12 


Photographic Booklet “‘Styles of the Times’’ on request 


THE FLORSHEIM SHOE CO. 


Manufacturers Chicago 
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PATENTS 


F YOU HAVE AN INVENTION 

which you wish to patent you can 
write fully and freely to Munn & Co. 
for advice in regard to the best way 
of obtaining protection. Please send 
sketches or a model of your invention 
and a description of the device, explain- 

its operation. 

All communications are strictly confi- 
dential. Our vast practice, extending 
over.a period of seventy years, enables 
us in many cases to advise in regard to 
patentability without any expense to 
the client. Our Hand-Book on Patents 
is sent free on request. This explains 
our methods, terms, etc., in regard to 
Patents, Trade Marks, Foreign 
Patents, etc. 





If you are a reader of 


SCIENTIFIC 
AMERICAN 


ou are probably aware of the 
act that it has a special appeal 
to the inventor. Each issue 
contains a description of a 
large number of recently pat- 
ented inventions. Pending pat- 
ent legislation as well as the 
most recent rulings of the 
Patent Office and the courts 
are considered in its columns. 


MUNN & CO. 


SOLICITORS OF PATENTS 


683 Woolworth Building, New York 
624 F Street, Washington, D. C. 
Tower Building - Chicago, Ill. 
Hobart Bldg., 582 Market Street, 
San Francisco, California 























New Big No. 15-225 pp. 
Wireless Catalog 


- Wireless catalog ee for est 

. ‘ave in stamps or coln. ny wireless 

The Wiliam B. Duc amateur will tell you it isthe one 

YI MING catalogue to have. Asan ency- 

clopedia of information it is in- 

valuable. Thelargest and most 

elaborate radio catalog pub- 

lished. Values that cannot be 
duplicated elsewhere. 

THE WILLIAM B. DUCK COMPANY 
224-228 Superior St. TOLEDO, OHIO 
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CAN YOU 


think of a simple, practical idea 
that will fill one of the many ree 
quests we have on file for new invene 
tions? It may mean a fortune for you, 
Thousands of things are needed Ricut 
Now. Your brainscan help. Send to. 
day for our great new book—“‘Invene 
tions and Trade Marks, Their 
Protection and _ Exploitation’’ 
and learn more about making 
money from ideas than you ever 
knew before. It tells many 
things that are wanted, 
COC. A postal will do— 
it ie free. 





PATENTS 
ADVERTISED 
For SALE FREE 


In INVENTION And 
MANUFACTURING 
SUPPLEMENT. 


Published for the 
man with an idea. 
Send for free sample 
copy. One year'ssub- 


Scription 50c. 
Hi 


a 


We help our clients, 
Without charge, to get 
the dollars out of their 
ideas—having facilities 
None others possess. 


Advice free. 


Don't delay—get the 
book at once. 


AMERICAN 
INDUSTRIES, INC. 


201 Patent Dept., 
WASHINGTON, D. C. 
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Tin Bottle-Caps 


ETAL caps on grapé-juice, soda, and 
other bottles should be saved, and 
when enough are accumulated, a good ice- 
scraper can be made. The caps can be 
nailed to the bottom of an old broom, when 





Why not make an ice-scraper like this? The 
time when you will need one is rapidly ap- 
proaching 


the hair is all gone. A few small nails 
through each cap will hold it. 

When this homemade device is pushed 
over an icy sidewalk, the ice will be scraped 
off by the sharp edges of the bottle- 
caps.—ARTHUR GOLDENBAUM. 





Use Up Old Rags for This 
Shoe-Brush 


GOOD substitute for a shoe-brush can | 


be made from some old cotton or 
flannel rags as shown in the illustration 
herewith. 
j First the wooden 
(NG frame is made and 
the middle piece 
cut with a jack- 
knife to form a 
convenient handle. 
woop Frames The rags are 


: ‘Shoes take a fine polish tacked to the end 


if treated with this pieces as shown.— 
homemade flannel pol- ; 
eee 3 J. B. Moran. 








Flashlight on Rifle for Night 
Shooting 


hewn it is necessary to use a rifle at 
night, especially where coyotes and 
nocturnal prowlers are troublesome. With- 
out some kind of light it is next to im- 
possible to score a hit. , 

This difficulty may be overcome by 
attaching a large flashlight to the rifle 
barrel with clamps, as shown in the accom- 
panying illustration. When you are ready 
to use the rifle, turn on the flashlight and 





With a powerful flash-lamp attached to the 
barrel of your gun your marksmanship will not 
be handicapped by darkness 


you may pick a vulnerable spot and bring 
down the intruder with one well-aimed 
shot. 

The writer of this article has used this 
method very effectively on neighborhood 
cats that became too noisy for his peace 
of mind.—E. G. GETTINS. 
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DON’T LOSE YOUR RIGHTS 
TO PATENT PROTECTION 


Before disclosing your invention to anyone 
send for blank form ‘tEVIDENCE OF CON- 
CEPTION”’ to be signed and witnessed. A 
sample form together with printed instructions 
will show youjust how to work up your evi- 
dence and establish thesame before filing ap- 
plication for patent. As registered patent at- 
torneys we represent hundreds of inventors all 
over the United States and_ Canada in thead- 
vancement of inventions. Our schedule of fees 
willbe found reasonable. The form “Evidence 
of Conception,”’ sample, instructions relating 
to obtaining of patents and schedule of fees 
sent rom request. Ask for them,—a post card 
will do. 


PATENTS AND 





274 Ouray Bldg. 
WASHINGTON, D. C. 
Originators of forms ‘‘Evidence of Conception.” 

































PATENTS 


ketch or model for patentabilit: 
upinion and exact cost of patent. Our boo! 
“How to Obtain a Patent” Sent Free on re- 
quest. ‘It tells how to apply for Patents, Trade Marks, 
Foreign Patents, Copyrights, etc.; gives information 
on Patent Procedure; tells what every inventor 
should know. Th di I 3, who are our 
clients, are our references. 


CHANDLEE & CHANDLEE, 25 Years’ Experience 
425 7th St. Washington, D. C. 










” wy 
Send uss 




















ARNE SEE 
Superintendents, Mechanical Engineers, 
Work Managers, Feremen, Etc. 

If you are seeking a position or contemplating 
a change, communicate with The Industrial 
and Mercantile Service, Inc., Consultants and 


Engineers in Industrial and Personnel Problems, 
528 H Land Title Bldg., Philadelphia, Pa. 
RRL RCE 1 PETIA. LN the SITIES EA ETN aR 


[EARN ENGINEERING! 


Electrical and Mechanical Engineers receive fabu- 
lous salaries. Thousands wanted. 3 months to 2 
yee. Practical-Technical _ traini under experts. 
ot a trade school but a Practical-Technical College 
teaching electricity, steam, gas, auto-electric, armature 
winding, drafting. Extemsive laboratory and sho 
equipment. Degrees awarded. Day and night sessions. Enroll 
time. Don’t jud i f ad. i . 
FINLAY. ENGINEERING "COLLEGE, “i002 “Indiana” Aves 
Kansas City, Mo. 


PATENTS 


Booklet Free Highest References 
Promptness Assured Best Results 































Send drawing or model for preliminary 

examination of Patent Office records 

and report as to patentability 

All Business Given Prompt and 
Proper Attention 


WATSON E. COLEMAN, Patent Lawyer, 
624 F St., Washington, D. C. 
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When Tracing from Old 
Drawings or Prints 


HE draftsman who has occasion to 
trace from blueprints knows what a 
Likewise copying 
drawings from old tracings that are worn 
and faded is a difficult matter. 

Much time may be saved and much labor 


' and eyestrain avoided if the draftsman uses 
/ a case with a glass top for the drawing- 


board. An exhibition case makes an ex- 


| cellent drafting-table for the purpose. Any 





| 





case with a glass top, a loose window-sash, 
or even a loose piece of plate-glass, such as 
used for a desk-top, may be employed. 

The glass top is used as a drawing-board 
and the under side of the glass is illu- 
minated by an electric bulb, the amount of 
illumination depending upon the clearness 
of the lines and on the transparency of the 
material on which the drawing is made and 
on which it is to be traced. 

When copying on tracing-cloth, day- 
light illumination may be sufficient, but 


SUPPORTS 
FOR GLASS 





Drawing on this plate is like tracing on the 
window-pane, but far more comfortable and 
efficient 


when copying from blueprints or trans- 
lucent paper, electric bulbs on the under 
side will greatly facilitate the work. Small 
weights take the place of thumbtacks, 
unless a special case is constructed with a 
flush wood frame.—B. Fox. 





Safety Oiling Device for 
Machine Shafting 


T= accompanying illustration shows a 
safety and labor-saving device for oiling 
shafting. To fill the cylinder the thumb is 
inserted into the hook and the plunger 
withdrawn from the cylinder. The wing- 
nut is then loosened so that the plunger 








SPOUT#’ 
P 
— eR” HOOK FOR THUMB 








If you rig up one of these oilers, you will be 
able to lubricate your shafting ‘without risk 
of accident 


may be swung to the side and the cylinder 
filled. The plunger is then replaced. 

To use this device the spout at the top of 
the pole is placed in the oil-hole and the 
cock is slightly opened. The oil will then 
ea through the tubing into the oil- 

ole. 

To empty drip-pans, etc., insert the 
spout into the pan, open the cock, and 
pull up the plunger. The cylinder is then 
emptied by placing the three-way cock in 
the other position and allowing the oil to be 
f forced out through the drain. 
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PATENT conv 


SP ECIAL OFFE PATENTABLE NATURE 


Before disclosing an invention, the inventor should write 
for our blank form ‘‘Evidence of Conception.’’ This 
should be signed and witnessed and if returned to us to- 
gether with model or sketch and description of the inven- 
tion, we will give our opinion as to its patentable nature. 


Our Three Books Mailed 


Free to Inventors 


Our Illustrated Guide BOOK 


HOW TO OBTAIN A PATENT 


Sent FREE on Request 





Contains full instructions regarding Patents, 
Trade-Marks, Foreign Patents. Our 
Methods, Terms, and 100 Mechanical Move- 
ments illustrated and described, Articles on 
Patent Practice and Procedure, and Law 
Points for inventors. 


OUR TRADE MARK BOOK 


Shows the value and necessity of Trade-Mark 
Protection and gives information regarding 
unfair competition. 


OUR FOREIGN BOOK 


We have Direct Agencies in all Foreign 
Countries. Write for our illustrated Guide 
Book on Foreign Patents. 


SPECIALIZATION Our Staff 


The field of invention is so vast that it is impossible for any one man to become an 
expert in all the different classes of invention. Only those practically skilled in the 
class to which the invention relates are capable of rendering efficient service. For 
this reason Victor J. Evans & Co. employ a number of patent lawyers and mechanical 
experts who have been selected for their special knowledge and ability in certain 
lines of invention. Each case is placed in charge of experts in the classes in which 
the invention relates. 


THE VALUE OF YOUR PATENT 


Will depend much upon the skill and care with which your case is prosecuted in the 
United States Patent Office. This work will receive the benefit of skill and experi- 
ence acquired by a long and successful practice. We spare neither time nor pains 
to secure the broadest possible patents that the inventions will warrant. That every 
case entrusted to us receives our best efforts, and that our work is done consistently, 
skillfully and thoroughly is evidenced by the many unsolicited letters of commenda- 
tion that we receive constantly from our clients. We will furnish upon request lists 
of clients from any State in the Union for whom we have secured patents. 


Our New York, Philadelphia, Pittsburgh, Chicago, and San Francisco Offices 


Owing to the growth of our business we have established for the benefit of our clients Branch 
Offices in New York City, Philadelphia, Pa., Pittsburgh, Pa., Chi cago, Ill., and San Francisco, 
Cal. These branch offices being located in these large commercial citi ™ together with our Main 
Office located near the U. S. Patent office, in Washington, enables us to more promptly handle the 
business of our clients, particularly as the branch offices ar in constant touch with the Main 
Office and fully equipped to handle pacent business in all its branches. 


Highest References—Prompt Attention—Reasonable Terms 


aie ee eee 


eq vi | VICTOR J. EV AN ey & Co. 
M7 i i i Patent Attorneys _ 
Vie fil ui 


"wr || 1007 'Woelworth Bids. Philadelphia Offices sburgh Offces 
, yl i i Nh 


135 S. Broad Street sit Empire Bldg. 
a 
ik we 









Gentlemen: Please send me FREE OF CHARGE your books 


{ 
1 
| 
| 
Chicago Offices 1114 Tacoma Bldg. San Francisco Offices, Hobart Bldg. | 
qh | | 
il as described above. 


Main Offices, 760 9th Street, Washington, D.C. 
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Popular ‘Science Monthly 
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ete. 
will give our opinion as to 
patentable nature. 


RANDOLPH & CO. 
130 F St, N. W., Washington, D. C. 


its 





ATENTS 


SECURE A PATENT, send for Our Guide Book, HOW TO 
GET A PATENT, sent Free on request. 
Send model or sketch and description of your invention and we 


prccccesscccc-- 


IF YOU HAVE AN 
INVENTION and DESIRE 
TO LEARN HOW TO 


Tells our Terms, Methods, 








































PROTECT 
YOUR 
RIGHTS 


WRITE TODAY FOR FREE BOOK ABOUT 
PATENTS and “RECORD OF INVENTION" for 
establishing evidence of conception. The book tells 
how to proceed, the usual cost of obtaining a patent, 
and contains good sound practical advice every in- 
ventor should know. “RECORD OF INVENTION” 
should be filled out, signed and witnessed before you 
disclose invention to anyone. 

Send rough sketch or model and description for 
free report upon patentable nature and cost to 
Patent, etc 

Prompt, personal service. 
Partial payment plan. 
charge. 


J.REANEY KELLY 


PATENT LAWYER 


632-COLUMBIAN BLDG. WASHINGTON, D.C. 


Reasonable fees. 
Preliminary advice without 

















PATENTSENSE 


A Hand-Book of Essen- 


ae ; relative to Patents, Trade- 
eee Marks; Assignment, Sale 


F or Licensing of Rights; 
Abstracts from Leading 
Decisions; State Laws on 
Patent and Trade-Mark 
Property. FREE! Write 
LACEY @ LACEY 


Established 1869 
Dept. B, Washington, D. C. 


SIXTH EDITION 























tial Information and Advice | 


PATENTS 


| 





To “" Man With an Idea | 


I offer a most comprehensive, ex- 
perienced, efficient service for his 
prompt, legal protection and the 
development of his proposition. 


Send sketch, or model and description, 
for advice as to cost, search through 


prior United States patents, etc. Pre- 
liminary advice gladly furnished with- 
out charge. 


My experience and familiarity with 
various arts, frequently enable me to 
accurately advise clients as to probable 
patentability before they go to any 
expense. 

Booklet of valuable information and form 


for properly ay your id free on 
request. Write today - 


RICHARD B. OWEN 
Patent Lawyer 
6 Owen Se Sate BL. 
2276-D Woolworth Building, 
New York City 





SEXUAL 
KNOWLEDGE 


ILLUSTRATE 
By So SCOTT HALL,M.D. D. Ph.D. 
SEX FACTS MADE PLAIN 
What every young man and 
Every young woman should know 
1 00 Whatevery young husband and 
— Every young wife should know 
Post What every parent should know 
Mailed in aid h binding ~ 320 pages—many il 
wrapper  Tableof 


on request. 
AMERICAN PUB. CO., 1117 Winston Bids., Philadelphia 



























PATENTS Secured 


Prompt Service. Avoid dangerous delays. Send 
for our “Record of Invention” form and Free 
Book telling How to Obtain a Patent. Send 
sketch or model for examination. Preliminary 
advice without charge. Highest References. Write 
TODAY. J. L. Jackson & Co., 169 Ouray Bidg., 
Washington, D. C. 








PATENTS 


TRADE-MARKS COPYRIGHTS 


Send for our free book 
of patent information 
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Beale & Park Te S.Broed St, Philedelghie Pa. 
500% 


AGENTS Prot 


Goldand Silver Sign Letters 
For store fronts, office windows and 
glass signs of all kinds. No experience 
necessary. Anyone can put them on 
and make money right from the start. 


$75 to $200 a Week! 


You can sell to nearby trade or travel 

all over the country. There is a big 

demand for window lettering in every 

town. Send for free samples and 
particulars. 

Liberal Offer to General Agents 


METALLIC LETTER CO. 


433-A No. Clark St. CHICAGO, ILL. 
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THE HOME WORKSHOP 





Reduce Noise Over the Shop 
Telephone 





= noisy shops much of the noise is | 
transmitted over the telephone when it | 
is used and the | 
party at the oppo- 
site end has a dif- 
ficult time hearing. 
This can be| 
avoided by the | 
use of a heavy | 
cardboard mega- | 
phone attached | 
to the telephone | 
transmitter, as | 
shown in the illus- | 
tration. 

This attachment 
will make the voice 
louder and tend to 
shut out undesir- | 
able noises.—J. B. 
MORAN. 











Outside noises cannot 

reach the transmitter 

if it is protected as 
shown here 





How to Cut Heavy Sheet 
Metal with Shears 


EW amateur mechanics know how to 

cut heavy sheet metal with a pair of 
tinner’s shears. The illustration shows the 
best way of doing this. 

One handle of the shears is held in the 
vise and the other handle is manipulated 





Try this method of using the tinner’s shears; 
you will find it convenient and labor-saving 


with the hand. When held in this way, the 
cutting of the heavy metal will be found 
very easy. 

It is only necessary to guide the metal 
with one hand and force the shears down- 
ward with the other. 





An Electric Bulb Becomes a 
Burglar Alarm 


HEN aan electric bulb is allowed to 

drop on the floor and break, there is 
considerable noise. This can be utilized as 
a burglar alarm in the manner shown in the 
drawing. 

A small shelf 
is placed near 
the door and an 
old bulb is placed 
upon the shelf. 
This is so placed 
that the opening 
of the door will 
cause it to drop 
off and break. The 





noise produced 

will be sufficient 

to arouse the oc- ,  y - 

cupants of the opened, the lamp will 
— drop on the floor, 

house. J.B. alarming the whole 

MoRAN. house . 
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MakeYourBike 


iB. (oyceyeenre (2 


FBASY to do and at low cost. 
Your old “foot power” bicycle can be 


quickly transformed to a speedy, easy-run- 


ning high power Motorcycle with the 
Shaw Motor Attachment. Fits any 
men’s bicycle of any make or size. Chain 
drive model can be attached in less than 
an hour. A boy can put it on. No 
special tools or knowledge necessary. 


SHAW iaicciven 


Thousands in use, ee A weight 2% H-P 
motor of wondastel ot ciency. Simple to 
attach. Everything furnished complete. 
Every owner enthusiastic, All materials 
are guaranteed, Get one NOW. 





FREE Write at once for Free Book and Low 
Direct Factory Price on the Shaw 
Attachment, also the Shaw Motor-bicycle--a 
complete power machine at a low price. 


SHAW MANUFACTURING CO. 












Make $75.00 a Week on the Side 
Establish yourself as a Photeswenhie 3 Bx: 
pert, quickly—during your spare 
under a leading photarapher. Vn ‘ae 
you how to start your own business—or #4 
command a large salary. nd for my - 
unusual offer—it’s only temporary. Act at 
once. A postal will do. 

R. DUPONT, President 

sINTERNATIONAL sTUubDIOS 

4451 N. Robey St., Chicago, Il. 


























MAKE BIG PROFITS CHARGING BATTERIES 
$20 Brings You an HB Charger 
Balance on long easy terms, more than one 
paid for by your big monthly profits. No # 
expense for bulbs, burn-outs or ex- 
pensive renewals. Sizes for 6, 10, 16, 
32 or 70 batteries. Write us for recom- @& 
mendation on outfit to make you biggest 
fits. HB users nha 1 
monthly—you can, too! Write today. 
HOBART BROS. Co. t 
Box $117 Troy, Ohio 

















You Can Save *50.00 
Any person tant ee drivea 
= name, veers an d mode el Gomper of your car and we will send you 


By recovering your old 
$5.75 
We foraiee 
quote you exact price 




















auto top frame yourself. 
and u fnstrect anh Roof and quar- 
LIBERTY TOP & TIRE CO. Dept. E8, Cincinnati, oO. 


We make these recovers to fit 

Parcels Post Paid ters sewed together with 

| 

ee FREE CATALOG Situs Sno womocm in cuass Si 








all makes and models = cars. 
rear curtain, fasteners, welts and tacks. All complete. Give us 
Either pin illustrated made with any equal 


) amount of lettering, one or two colors enamel. 


Silver plate, 25¢ ea., $2.50doz. Sterling silver, / 
ea., $5.00 doz. Write to-day for new catalog. 4 
BASTIAN BROS. CO 





391 Bastian Bidg., Rochester, N.Y. 





Get on the Staff of 
\a Big Newspaper 


Fascinating work and fine oppor- 
tunities. Over 22,U0C newspapers 
in U.S.—many with 100 or more 
writers each. Wide variety of 
work—reporting—editorial and 
feature writing —sports—business 
and financial—theatre and book 
reviewing, etc. Newspaper men 

P are privileged—admitted where 
others excluded —always where 

, things are happening — often sent 
on special trips with all expenses paid 
—constantly meeting interesting people 
a seeing the unusual. Good reporters 
Hy 000 and upa year. Many news- 













jper_ men pri | 
teach. you by mailin your spare as fies at home. see simple 


tells everything salaries paid—opportunities— eer yi —— ree Book 
quickly yet thorough}: ealif for pn branch of the work 
——how it opens the deat .- 4 y Ay mation picture Tells How 


writing, and to other opportunities how little it_costa— 
ow we will aid you in securing a position. Book points way to big 
iRings- absolutely free 


THE HOME WORKSHOP 





Oxyacetylene Cuts Steel 
Disks in a Drill-Press 


vam disks may be cut to exact 
diameters with an oxyacetylene flame 
in an ordinary drill-press in the manner 
shown in the illustration. 
The oxyacetylene cutting-tool, which is 
specially designed for cutting sheet metal 
and differs from the more common welding- 
tool—is secured horizontally to the chuck 
on the drill-spindle, which remains station- 
ary. 

The sheet steel to be cut is then centered 
and clamped to the table of the drill-press. 
A previously punched hole at a point on the 
circle to be cut (or a hole formed by the 
flame) is first provided, then the drill-press 





This method of cutting steel disks is well 
worth trying; it is efficient and accurate 


table with the sheet-steel plate clamped to 
it is rotated by hand, and the flame cuts 








sharply and quickly, following an accurate 
circle.—T. A. HOE. 





Making a Scaffolding for 
Laying Shingles 


HEN it becomes necessary to shingle 

a dwelling or barn, a scaffolding is 

required strong enough to support the 

weight of the man or men laying the 
shingles. 

Any one who’knows how to use a saw 

and a hammer can easily make the simple 










2" — \ 
BETWEEN 
SHEATHING 


Four strips of wood, a hammer and a handful 
of nails is all that is required to make this 
roofer’s scaffolding 


diagram.— WILLIAM E. KING. 





write 
ws paper Training Assoc. Dept. 33, 1123 Broadway, New York 


scaffolding shown in the illustration from a 
few pieces of narrow flooring. The dimen- 
“sions of the frame should be so chosen that 
the frame fits between the sheathing 
boards. The feet of the workman rest on 
the heavy bottom piece as indicated in the 
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ite Bis fete) & 
COURSE IN 
TWO YEARS 


You Want to Earn 
Big Money! 

Ard you will not be satisfied unless 
you earn ly promotion. But are 
ae ae oy a the job — i 
you you measure up e 
standard that insures success? For 
a more responsible position a fairly 
good education is necessary. To write 
a sensible business letter, to prepare 
estimates, to figure cost and to com- 
pute interest, you must have a certain 
amount of preparation. All this you 
must be able to do before you will 
earn promotion, - 

Many business houses hire no men 
whose general gg not equal to a 
high school course. big 
business refuses to burden itself with men 
Vauuuran educati oa 


Can You Qualify for 


a Better Position? 


We have a plan whereby you can. We 
can give you a complete but simplified call 


— course = iy: > yeu, me foundatic 


Let us show you Sow to get suite 
road to success. pramocatnos 
working hour. We ssesocure tanga 
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HAT others have done, 
YOU CAN DO! $6,000.00 
year is low estimate. Many make 
more. This mew machine and Hay- 
wood’s Tire Surgery method marvelous. 
Starts you in paying business quickly. 
No experience needed. Taught at my 
school or by mail within two weeks. 
Very little capital required. It’s a bom 
anza for ambitious men. 


Many Men Making Money 


Are you one of the crowd drifting back 
to 1914 wage scales? Protect 

































































20,000.00 last year. 
nade clear net profit of 
uring first year. Spring City 











oy and expect year’s tot 

















1.56 in one month. 













Great Opportunity Now 


Above successes were made within past 
eighteen months. These men took ad- 
vantage of splendid conditions. Right 
now car owners are economizing. Not 
buying new tires. Making old ones do, 
This work flooding Tire Surgery stations 
with cash business. 


Get My Big Proposition 
Start like others have done. Get the facts. 
There’s nothing to stop you. I'll help 

ou to thelimit. My proposition is high- 
My machine is marvelous, 
t design and size make small, 
handy shop possible. Its bi i 
earns ‘money fast. Send this coupon 
tal - me, personally. Write 


M. Haywood, President 


HAYWOOD TIRE & EQUIPMENT CO. 
. Indianapolis, Ind. 
















































































1116 Capitol Ave. 

































Dear Sir:- Iam interested in Tire Surgery. P 
tell me all about this profitable business. a: 






























NEW KIND OF HEAT! 

inYour Stove 30 Days Free 
tab at The OrIVER Oil-Gas Burner 
Does away with coal 
Mieke your stove 


range an oil-gas stove. 
Three times the heat. 





No fires tomake. No 
_ashes, dirt, smoke, 
lor, chopping. shoveling, 


our stove heat or bake better, 

‘e your stove, sim 

| in or out, absolute 

e3 its own gas from coal-oil 

ag = is me and getting 
instant’ 

little, by simply turni sp Ey 

Saves money, time, labor, health. 


30 DAYS’ TRIAL —WRITE TODAY 


Sold under money-back guarantee--30 day trial. 
in use over 10 years. Write for free 


firebox, easily slip 


(kerosene) at small 
cheaper. Gives e 


‘ Pine 
Oldest, Largest Mfrs. Oil-Gas 
Oliver Agents earn as 
eas: 








high as $500 a month 
Exclusive territory-- 
offer and details. Big — 














THE HOME WORKSHOP 


A Phonograph Horn Makes 
a Novel Flower-Pot 








A® old morning- 3 







glory horn, 
such as was used & : 
with the old cylin- jum Proncenrn 


der phonographs, 
and an old um- 
brella-stand com- 
bine to make a 
very pleasing 
flower-pot stand 
for a sunny win- 
dow. 

The horn should 
be given a good an old phonograpb- 
coat of tar or black ei 
asphaltum on the 1 ge cca 
inside and a coat 


STAND 
"4 


, L— DRAIN 
77 BASIN 





rich earth. 


plant roots from cramping. 





To Straighten Curled or 
Twisted Gut 


the fisherman to assort or handle them. 





Here is shown a simple method of straighten- 
ing the catgut snells which became twisted 
after drying 


gut.—B. Fox. 





Bench Anvil 


to withstand 





Resting on this sup- % 

port the old fiatiron when in use.—L. 
comes a serviceable 

be Renan LAURIER. 








of. enamel paint on the outside to prevent 
rusting. It should then be set with the 
large end up, as shown in the accom- 
panying illustration, and filled with good 


The little end will serve to drain any 
excess water into the drip-pan of the 
umbrella-stand and the depth of the horn 
provides sufficient space to prevent the 


6 oe gut with which fishhooks are snelled 
has always a tendency to curl and twist 
up after drying, making it inconvenient for 


To straighten gut that has become curled, 
hold it stretched taut and quickly pass a 





lighted match under the entire length of gut 
so that the tip of the flame barely touches 
. the gut. The flame must not be stopped 
at any one point, as it is-apt to burn the 


An Old Flatiron Made into a 


HOME mechanic who does not have a 

big heavy vise will find the suggestion 
given here of value. An old-fashioned flat- 
iron is held in an upright position by a 
wooden holder 
made of _ three 
pieces of heavy 
board. Two-inch 
material should be 
used in the con- 
struction of the 
holder, as the an- 
vil is called upon - 


good deal of strain 










Popular Science Monthly 





Get rid of nasty Catarrh. sto sneezing, 
hawking, spitting and coughing. You weren't 
born with that disgusting disease. You acguir- 
it because eae! Lungs, Liver, Bowels, Kid- 
neys and all other organs designed to eliminate 
waste matter are not functioning properly. 
Now your vitality is failing, your tongue is 
coated, —_ breath is foul and your Nose, 
Throat, Lungs and every part of your body are 
loaded with Catarrh poisons. Don’t waste 
your time and money on dope and drugs, sprays 
and washes, pills and powders. hese can 
never help you. The only way to gain relief is 
to drive out the waste matter and build up 
your body—all of it—through Nature’s Laws. 
STRONGFORTISM --- The Modern 
Science of Health Promotion will re- 
build and restore every part of your 
body and aid Nature in forever ban- 
ishingCatarrh and all other ailments. 
I guarantee it. 
Mention the subjects on which you want special 
information and send with l0c for postage on 


m™:; 
free book ** Promotion and Conservation of 


jon 
Health, Strength and Mental Energy.’’ 
Send for it Right Now. - 


LIONEL STRONGFORT 


Physica! and Health Specialist 


STRONGFORT 
The Perfect Man UCPt- 567 Newark, New Jersey 























2 We have always sold for cash only, but 


surplus stock, we willopen chargeaccountswith reliable : 
&) buyers, if desired. There is no extra charge for credit. 





3 = SPECIAL LOW PRICES—30 eas Teta, ae 
Girect fo, you by DIAMOND, IMPORTERS at wholesale prices. Fach Ba 
iamond is set tn a 14 karat solid gold ring included {ree of charge. P 
fr] Choose your ring and give finger size. : 
ri] One cerat $195.00. Former retail cash price $325.00; fF 
| 3-4 carat $146.25; 1-2 carat $97.50; 1-4 carat $48.75. .§ 

















= We guarantee to satisfg you or refund your money. ~ : 
i Order direct from advertisement or write for 128-page catalog 
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Learn to Dance ~* 


Ped 


Wane d ! 2 . Oe. feae.. ent 
and newes' bd e-mM: 
in a few hours--at home--in private by the Saket f 
Peak System of Mail Instruction |: { 
REMARKABLE NEW METHOD. Easy--fascinating. >  °* 
Positively no other We st. No =m “no partner 
Dn ° ousands ugh success) 5 
COM OURSE ON TRIAL. Write me today 
for FREE Information and Low S Offer. ; 
WILLIAM CHANDLER ™.B. 
Studio 47 4737 Broadway Chicago, til. & 





RAISE RABBITS 
jake 


ONES 


Large goethe-cosiy-auiehiy. We su 






lustrated book ‘‘Common Sense Ra 
n' 


and tus 10c, te 
Journal keeps you posted, 20c a year 
and journal 25c 


OUTDOOR ENTERPRISE CO. 


and GUINEA PIGS FOR US 


you raise. O 


bit and Guinea Pig Raising,” ‘2 tract 
is you how. sgh Both 


Live Stock Dept. 508, Kansas City, Mo. 








Only $45.00 For This Job Complete 


Save exorbitant freight 
rates and ny if 
y 








° 


Bedcvknsst 
ed down Sim. 


i cone 
com! 
[esses re ‘Not Paper Patt 
erns 
exact fit. Anyone All Complete 
q 





board, holstering, tal parts, parts, 
Flat radiator shell furnished made up. Designed low with lack of 
wind resistance..§ Price set up $90, further particulars on request. 









ne can 
assemble this job. Complete with hood. jator shell, instrument 
screws, etc. 


The Central Auto Supply Co. Eng. Dept. 122 Louisville, Ky. 











00::-Lamp 


Make $60 to $100 a Week 








Introducing this wonderful new. 


lamp. Gives soft, brilliant light; 
restful to eyes; ideal illuminetion. 
Burns Kerosene or Gasolin 
Clean, odorless, economical. Burns 
96% air, 4% fuel. Absolutely safe. 
Lights with match. 100 times 
brighter than wick lamps. Patented. 
Greatest improvement of age. Table 
lamps, hanging lamps, lanterns. 
Work allor spare time. You simply 
take orders. We deliver by Parcel 
Post end do collecting. Com- 
missions paid same day you take 
orders. No experience necessary. 
Get started at once. Big season 
now on. Write today for catalog 


S For THE AKRON LAMP CO. 
| FREE Siren 1610 Lamp Bldg., Akron, 0. 
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WHITING-ADAMS 
BRUSHES 


Create on Automobiles beautiful, lus- 
trous, lasting surfaces which are much 
admired. 

Thousands of Automobiles on the road 
testify to the splendid finish by 
WHITING-ADAMS BRUSHES. 


Send for Illustrated Literature 
JOHN L. WHITING-J. J. ADAMS Co. 
BOSTON, U.S.A. 
Brush Manufacturers for O 2 
Largest in the World pemenenh ie 


* SMACODOSOSLAURISOAMUGEGEUELOLICIOUIUOULIAUSBUUCEADBUSQOUGEQ0D0U0NRUIL0V0NE000N0U0TUNOUIONOENCATOLOTIENG 












[ee factory geet. Order NOW from this ad. prospectus} 





KUEMPEL CO” Be KUEMPEL BLD: 


from hardware store 
and spare time work 
complete job at quar- 


Keen, Clas 
Up to the tansy 











bodies, to: dehield iled for 5c 
ing ps, win elds mai gd oCrin BERG, IOWA 











LEARN AUTOS AND 
TRACTORS 


Wonderful opportunities constant- 

ly offered trained men; we train 

. you thoroughly to start your own 
usiness or make good money as 

4 motor expert, driver, shop fore- 
<> man, etc. 

5000 graduates making good, 

Catalog Free. 


: S Cleveland Automobile School, 
Sx SNF dae sade. ye ae le Ohio. 

















Moore Push-Pins 


Glass Heads-Steel Poi 


Moore Pushlessflangers , 


To hang up things 
Ask your dealer to show them 


en | 10¢ pécket 


Everywhere 












Moore Push-Pin Co. 
Wayne Junction Philadelphia 











MAKE MONEY cus, 


We furnish everything — blue 
print plans—case material, tone 
arms, motors, full instructions. 
You can easily make ae to 
$200 a month in spare ti 
ami boys of 14 make mn: 

beer J y play any record. Won- 
der 


ever ee 7. “s fricade 


and neighbors. Write now 
for free blue print offer. 
Get going for holidays. 
Choraleon Phon ph Co. 
1121 2dSt.,  Elthart, Ind. 
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A Wrench or Chuck for 
Square-Shank Tools 





N the illustration is shown a method of 
making a small tap or reamer wrench 
for holding square shanks. A length of 
steel shafting or similar stock is drilled 
down the center, the diameter of the hole 
being a trifle less than the measurement 
across the flats of the shank of the smallest 
tool to be held in the chuck. Next, the end 
of the bar is taper-threaded with a pipe-die. 
Then two slots, at right angles, are cut with 
a hacksaw, forming four segments. 
By bending these segments out, one at a 
time, they can be filed flat on the inside 
and when bent back into place a square 
socket will have been formed. If the tool 
is to be hardened, this must not be done 
until all the bending and filing is complete; 
if not hardened, it must be carefully used 
or the socket will wear out of shape. 
A nut is now made, either knurled or 
from a regular hexagon nut; it is drilled 











CENTER mak, ONE SEGMENT 


NUT THREADED 
TAPER THREAD TO FIT TAPER 


AND SLIT 


BENT OUT 
FOR FILING 


This illustrates a good method of making a 
wrench or chuck for square-shanked tools 








lad 
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PATER 


Fountain Pe Pen 















and tapped with a pipe-tap to fit the thread 
on the shank of the chuck; screwing the 
nut on to the chuck will draw the jaws to- 
gether and clamp the tap or reamer in 
place. Different-sized tools, within limits, 
can be held in such a chuck; it may be 
used in the lathe or provided with a cross 
handle for bench work.—H. H. PARKER. 





Cleaning Candlesticks from 
Wax or Paraffin 


W34s or paraffin adhering to candle- 
sticks can be removed easily by pour- 
ing hot water over the parts to be cleaned. 
The wax will loosen and fall off without 
any part of it remaining on the candlestick. 
Either the faucet or the tea-kettle may be 
used for the hot water.—B. Fox 
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Hot water will remove every trace of wax or 
paraffin from your candlesticks without injur- 





ing them 
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|B pret eyes offers inane oppor- 
tunities today not only because it 
pays good salaries, but because it is the 
first step toward success in Mechanical 
or Structural Engineering or Archi- 
tecture. 


Drafting is just the kind of work a 
man likes to do—pleasant, interesting, 
profitable. 


Is Drafting hard to learn? Not if 
you go about it right. 


There is an easy, fascinating way by 
which you can learn quickly, right at 
home, in the spare time that now goes 
to waste. 


For 30 years the Ieepeationel Corre- 
spondence Schools have been giving 
men just the training they need for 
success in Drafting and more than 300 
other subjects. 


Let the I. C. S. help you, too. Choose 
the work you like best in the coupon, 
then mark and mail it. This doesn’t 
obligate you in the least but it will bring 
you information that will start you on 
a successful career. This is your chance. 
Don’t let it slip by again. Mark and 
mail this coupon now. 

—-—-—--—-— TEAR OUT HERE — — — — — — 
INTERNATIONAL CORRESPONDENCE SCHOOLS 
Box 7642-B, Scranton, Penna. 


Without cost or obligation, please send me 
complete information about the subject before 
which I have placed an X in the list below: 


DRAFTING STENOGRAPHY 
Mechanical Engineering ADVERTISING 
Surveying Salesmanship 
Civil Engineering BOOKKEEPING 


Civil Service 
Railway Mail Service 
Traffic Manager 


ARCHITECTURE 

Electrical Engineering 
Stationary Engineering 
CHEMISTRY Business Management 








Automobiles Certified Public Account’t 
Name 
Street 
Address 
City. State. ee oe 
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Ree U.S. Pat. Office your ink-bottle a flat several accidents 
. U.S. Pat. ce : > : . 
elias oes * om of this kind, I de- 


fg lamp of a thousand practical vised the mothed 
uses. Clamps —stands—hangs— 


anywhere andeverywhere. All the light illustrated here to prevent further repeti- 
you need where and when you need it. tions. I cut the stopper as shown in the 
Prevents eye strain—reduces light bills. picture. The flat side prevents the stopper 
No other lighting device like it. from rolling and the slant makes it impos- 
Solid brass; handsome, durable and sible for the quill to come in contact with 
compact. Clamp is felt-lined— the drawing-paper.—M. COMSTOCK. 
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tractand Illustrated Catalog Free. 
STANDARD FOOD AND FUR ASS’N 
407C Broadway New York 
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Send for Catalogue No. 20 
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on the mirror. This idea can be utilized ERIE FIXTURE SUPPLY CO. 
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Sithoianaled Shelving Made 
from Pipe Stanchions 


GRSLVES of unusual strength and rigid- 
ity can readily be made from wrought- 
iron pipe secured at the floor and ceiling 
and provided with a series of holes for 
cross bars, as is shown in the picture. 

The pipe used will vary with the weight 
it is required to support. One-inch size is 











FLATTEN PIPE AND 
TURN AT RIGHT ANGLES 


Pipe stanchions form strong supports for shelv- 
ing which is intended to carry heavy loads 


suitable for most purposes and white 
enamel makes this attractive. The holes 
permit of varying the distances between the 
shelves, which shelves are simply planking 
resting on the cross supports. 

This form of shelf is not any more expen- 
sive than oak or other wood, as less mate- 
rial is required where metal is used and has 
the further advantage of showing off the 
stock by not obstructing the view as heavy 
wooden frames do.—G. A. LUERS. 





Put Oarlocks on a Chain 


to Prevent Their Loss 
igh sg rowboats are, as a rule, 

equipped with removable oarlocks. 
These are undoubtedly convenient in some 


cases, but they are easily pulled out of their 
sockets and may be lost by falling over- 


GUNWALE OF 
ROWBOAT 


~ La 


7 a MTT 








OARLOCK 








1 
DRILLED HOLE 





CHAIN 
Chain your oarlocks to the gunwales of the 
boat to prevent them from becoming lost 


board. Their, loss may be prevented in the 
following manner, as illustrated in the 


| picture. 


Drill a hole through the shank of the oar- 
lock, draw a ring through the hole, and 


| fasten to the ring a short piece of chain, the | 


other end of which is attached to a staple 


| driven into the side of the boat, near the 


place for the oarlock. 








| 
| 
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Factory Stock- reducing Sale 
of '/4-H-p, A.C. fully quaragices 


Motor 


While they last, we offer 
the balance of our purchase 
of 10,000 new, latest type 4 
HP single phase, 110 volt, 
1740 RPM, 60 cycle A. C. 
split-phase, induction mo- 
tors at the following prices, 
f.o.b. Chicago. 


100 lots, each...... $11.75 










25 lots, each...... 12.00 j Alternating | 
12 lots, each...... 12.25 Sate. 
6 lots, each...... 12.50 phase Motor with 
3 lots, each...... 13.00 oe 
Single Motors..... 13.50 


Several hundred thousand of these motors are in use, giving 
remarkable satisfaction, year after year. They are exceedingly simple 
in design and sturdy in construction. Have important exclusive 
patented features which reduce repair and upkeep expense. 


Every motor is tested for 50% overload and guaranteed for 1 year. 
A GUARANTEE-TAG wired to it instructs the owner to return ‘it 
to the factory, express collect, and receive a complete new motor 
which will be shipped to him express prepaid, should anything go 
wrong with the motor in the first year of its service. 


Motors are exactly suited for operating washing 
machines, churns, cream separators, ventilating 
fans, lathes, drills, grinders, saws and similar work. 





Motors are of squirrel cage type, air-cooled. They cut out at | 
higher speed and cut in at lower speed than ordinary motors. 


Furnished in either reversible type with binding post terminal; 
or non-reversible, with cord and plug terminal. In ordering state 
preference. 


‘CASH MUST ACCOMPANY ORDER 


or, we will ship C.O.D., if you prefer. Above prices are just about 
half usual quotation on motors of this class; and there is no margin 
left to cover bookkeeping or collection costs. 


NORTHWESTERN ELECTRIC COMPANY 
410-420 SO. HOYNE AVENUE, CHICAGO 


UNION 
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Motorcycle Bargains 
SAVE 25% to 65% 


on ) ay ane 1 om Mater. 
Whecis, Evans seme ycles  Bleyeies. 
= for Free Gergen 4 and 
poe op: . Fes in —-¥ ~~ - 4 
new nS ean accessories, etc. 
AMERICAN MOTOR CYCLE co. 
Dept. 1102, 2047 W. Chicago Ave., CHICAGO 


REDUCED PRICES 


Back to Normalcy—20% Further Reduction 
SOUTH BEND LATHES—EST. 1906 









Free booklet on request. 


n 2 est TOOL CHEST ae y. 











a7 Bathe: .. 60205: $176.00 | 16” x 8 Lathe........ $452.00 
a0? = @ Lathe... 0035 228.00 | 18” x 10’ Lathe........ 656.00 
IW =a O Lathe. -*.:..... 304.00 | 21” x 12’ Lathe........ 848.00 
se a Letee.......:7. 376.00 | 24” x 14’ Lathe........ 1140.00 





South Bend Lathes can be furnished with either Plain Ecaenee Gears 
or with COMPLETE QUICK CHANGE GE 
Free Catalog No. 67 


SOUTH BEND LATHE WORKS, 433 E. Madison St., SOUTH BEND, IND. 
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Williams’ “Agrippa” 
Tool Holders 


When your work demands 
unusually heavy cuts; when 
the piece in process is par- 
ticularly difficult to machine; 
when you hit hard spots; 
when speed in production is 
required; you can depend 
upon Williams’ ‘ Agrippa”’ 
Tool Holders, ‘‘ The Holders 
that Hold.” All kinds and 


sizes: booklet on request. 


J. H. WILLIAMS & CO. 


“The Drop-Forging People”’ 


BROOKLYN BUFFALO CHICAGO 
7 Richard St. 7 Vulcan St. 1007 W. 120St, 


St. Catharines, Ontario 















































Less perspiration 
and more results 


pre threading by hand will 
always require muscle but it 
doesn’t demand fussy, bothersome 
adjustments nor back-straining ex- 
ertion. The man who still burdens 
himself with either is needlessly pun- 
ishing himself because there is a line 
of tools combining 5 Big Features, 
with each feature aimed at making 
one or more details of threading 
definitely easier, quicker or simpler. 
The combination of these features 
is an exclusive Oster possession 
available only to the man who pulls 
the handle of an 


OSTER 


Bull-Dog 
Die-Stock 


Each Bull-Dog 
threads from 
4 to 8 pipe- 
sizes. Eleven 
different 
tools, plain 
and ratchet. 


Ask your supply house or write us 
THE OSTER MFG. CO., CLEVELAND, O. 


a, 
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Gramophone Mechanism for 
Turning the Grindstone 


CARBOR- 

UNDUM, 
emery, or small 
stone wheel at- 
tached to an old 
double-action 
spring gramo- 


GRINDING NUT AND 





| phone, forms a 
grindstone suita- ee 
ble for all forms of _ out tunes, the gramo- 
light work. phone will grind your 





3 tools 
First, remove the 


revolving table, and cut the disk down to, 
say, 2 or 3 in. in diameter. 

Now thread the shaft end to take a small 
nut. This done, put on the grinding-wheel 
and secure it in position with a washer and 
nut. One winding, and the mechanism is 
good for a number of tools. 





Keep Your Ball of String 
in This Twine-Holder 


HOPKEEPERS who use twine for 
tying parcels can easily make a holder 

like that shown in the illustration. It 
costs nothing and keeps the ball of string 
from unwinding. 

A board, 8 in. 
long and about 4 
or 5in. wide, forms 
the base, which is 
nailed or screwed 
to a shelf or the 
wall. To each end 
of the board a side 
piece is nailed. A 
piece of a curtain- 
roller, long enough 
to fit loosely be- 
tween the two side 
pieces, is provided 
with the pin-caps 
of the roller and is placed with its pins in 
the roller brackets screwed to the side 
pieces. 

The roller forms the support for the ball 
of twine, which can rotate freely as the 
string is unwound.—C. A. BLACK, JR. 





Neat and convenient 
is this way of holding 
a twine ball 





Cuff-Buttons from a 
Pair of Dice 


ITH a lathe, a file, or a hacksaw, 

cuff-buttons of striking appearance 
may be made from a pair of dice. If the 
dice are of ivory, so much the better, but 
cubes of bone, celluloid, wood, or any other 
material are also suitable. In making the 
cuts, care should be taken not to cut too 
deep. 

The material between the cuts should be 
carefully removed, so as to leave a stem 
connecting the two 
face parts of the 
button. The pic- 
ture clearly illus- 
trates the appear- 
ance of the button 
when completed. 
The method of re- 
moving the unde- 
sired material de- 
pends upon the 
tools used in the 
making of the but- 
tons.—JOHN NEU- 
ERBURG. 





Not very ornamental 
but useful for button- 
ing the cuffs 


Popular Science Monthly 


The Technical 
or Scientific 


Book You Need 


Turn to our 96-page catalog and find just 
the book you need on any scientific or prac- 
tical subject—the latest book by the best 
author. This is the most complete catalog of 
its kind issued. You'll refer to it constantly 
in your work. Only 380 copies remain. 

With the catalog will be sent the supplements 
for 1919 and 1920 and new 32-page book list for 
1921. Prices are not yet entirely stabilized, 
but those in the supplements will be 80% cor- 
rect. If there is any change in price you will 


be notified before your order is filled. 


Send for catalog to-day. It’s free. There 
will be no obligation for you to buy, and 
we want you to know our extensive book 
department. 

Scientific American Publishing Company 


235 Broadway, New York City 
STANDARD MANUFACTURERS 


NEW MOTORS ss:e- 


ALL SIZES UP TO SH.P. 


We Specialize In Small Motors & Generators 
ALL PHASES AND FREQUENCIES IN STOCK AT ALL TIMES 
Largest exclusive Mail Order Small Motordealers in the world 


CHAS. H. JOHNSTON, Box §§Z). West End, Pittsburgh, Pa. 

















FOR ALL PURPOSES 


WIRELESS, TELEPHONE GENERATORS 
500 VOLT- 100 WATT - 3400 R.P.M. 
FOR OS Oe GENERATOR SETS. 








e money part or full time. "No 
cootal oe Lcxperionce needed. S: 


ample 
&1 hed. GUARANTEED 


8,000 & 10,000 Miles 


). Hand made. Finest 


materials. 

FREE? TIRES FOR YOURCAR 
to one user ineach locality. 

aeot 6 ». write quick for special 


Agents Of and Ww le 
ry LLINGER TIRE & RUBBER Co. 


5 North Oak St., Kansas City, Mo, 


“DON'T SHOUT” 


“T hear you. Ican hear now as 
wellasanybody. ‘How?’ 
With THE MORLEY 
PHONE. I'vea pair in 
my ears now, but they are 
invisible. I would not know 
I had them in, myself, only 
that I hear all right.”’ 


The Morley Phone for the 


DEAF 

















Anyone can adjust it. "ie one hundred th thousand sold, 
Write for booklet and testimonials, 


THE MORLEY CO., Dept. 797, 26 South 15th Street, Philadelphia 








ASBESTOS 


We are miners and shippers of Crude 
Asbestos in any quantity. We produce 
all grades at our world famous BELL 
ASBESTOS MINES, in Canada. We 
also card fibres, spin yarns, weave 
cloths, and make all sorts of Asbestos 
products, 


For anything you want in Asbestos 
turn td 





Keasbey & Mattison Company 
Dept S-4, AMBLER, PENNA., U.S. A. 
Owners of the World’s Largest Asbestos Mines 














114 

















November, 1921 





— 


= 
Combined Square and Angle 
Gage Is Useful 


| COMBINATION of a machinist’s 
square and angle gage is shown in the 
attached sketch. It consists of a slotted 
blade fitted into a steel bar or stock with a 
fixed pivot and two adjusting screws 
through the center of the stock. These 
adjustable screws permit of setting the 
blade at an angle or squaring it up with the 
stock as is required. 

The same tool is serviceable as a depth 
gage, as the blade can be slid endwise and 


THE HOME WORKSHOP 



















SLOTTED 
BLADE” 





ANGULAR 
GAGE 











ume 
SCREWS 


This combination of a square, depth gage, 
and angle measure will be found very useful 


secured by means of the two set screws. The 
tool is compact and will fit readily into a 
tool-kit, affording the machinist three use- 
ful tools in one, namely, try-square, angle 
gage, and depth gage.—G. A. LUERS. 





How Baby’s Bathtub Can 
Be Placed Conveniently 


Te make a bathtub for the baby a 
large tin pan can be used. The pan 
should be provided with two heavy wire 
hooks at each end. The hooks rest on the 











edge of the bathtub and a small rubber 
hose may be used to fill the pan with water 
from the faucet. 

The wire hooks should be carefully 
soldered to the pan at the bottom and sides. 

The outside of the pan may be enameled 
| any color desired and the inside is usually 
enameled in white.—W. C. ROYER. 











UTOMOTIVE achievement the world 
over is closely associated with, and 
largely dependent on, the highe standard 

of precision made possible by 


BROWN & SHARPE 
MACHINISTS’ TOOLS 


The fact that they have been the choice of skilled mechanics the world over 
for three generations should carry an emphatic message to you. 


Send for catalog No. 28, listing over a thousand tools with a million uses, 


| BROWN & SHARPE Mrc.Co.PROVIDENCE,RI. 


eis tsrir Tae FIN SARS: 
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NewReduced \Afford an Q TTAWA | 


alder WAIT !—Get My Lower Prices and 


Liberal Offer on the famous 

iy OTTAWA Engines be‘ore you invest a 
ZB dollar in any engine. My prices and depend- 
Here You Are: GO = > nory bom - = es a an engine a - be 
-P, one. irect from my mamm ‘ace 
pana apenas GY tory at Direct-to-! =4 Prices puts aan reer ay your 


Only 3 5 pocket and gives ge a better engine. Any size you 
RE ase + 

Others 

Proporti 


want from 1}¢ H-P, to 22 H-P, for shop or farm use. 
2 H-P. ONLY $38.50 
Up To - at 


ry LLAWA ENGINES 


jw Prices. KEROSENE or GASOLINE 


oO Lo 74 
9 @ 
9) Days’ Trial—""7, Z 
months to prove OTTAWA quality at 
our own work. 10-Year Guarantee . 
Backed By America’s Largest Direct-to-User Engine Factory. 












4 Free Book Coupon 
OTTAWA MFG. CO., 
1955-A King St., Ottawa 

I want an ne at the lowest 
lest terms. me your 
without obligation on my part. 


























“Red Devil’’ Pliers made in 100 styles—one 
for every need. Known and used the world over. 
Style No. 1024—6% inch shown here. From 


dealers or from us, $1. 


Red Devil’ 
Chain Drill 


Makes Difficult 
Drilling EASY 


the drill to the work 
and an automatic feed to put 
pressure on it to make it bite. 


A CHAIN sling to hold 


You take the tool to the 
work, instead of the work 
to the shop. 


Saves a lot of labor in drilling 
iron or steel, the truck frame, 
engine cylinder, angle irons, 
wagon tires, pipes, pipe 
flanges, boilers, etc. Drills 
through metal with less work 
on your part than driving an 
auger bit through wood. 


“Red Devil’’ Chain Drill No. 2011 


Just the tool for all-around drilling 
purposes. Equipped with three-foot 
steel chain and a steel chuck,which 
takes % inch round shank drills. 
Guaranteed absolutely. Sold by re- 
liable dealers everywhere, or from 
us, $3.15. 


The ‘Red Devil” Mechanics’ Tool 
Booklet is yours for the asking. 


SMITH & HEMENWAY CO., Inc. 


264 Broadway New York,N.Y. 


“Red Devil’’ Glass Cutters—the glaziers’ 
standard tools of the world. ‘‘It's all in the 
wheel.” Made in 40 styles. No. 024 shown here, 20c. 
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Marble in Inkwell Prevents 
Evaporation of Ink 


ORE ink}! 
evaporates 
from inkwells in 
an office than is 
used for writing; 
and the result is 
that that which 
is left for writing is 
always made mud- 
dy by the remain- 
ing sediment. 
A means of pre- 

















The marble keeps the . * : 
dirt out and prevents venting ink evap 


the ink from evapor- oration consists in 
one dropping an ordi- 
nary marble over the hole in the ink- 
well. The marble effectively prevents 
evaporation, while putting the pen into 
the ink is no more difficult than other- 
wise, because the ball slips aside as soon 
as the pen is pushed against it. 





How to Keep Library Paste 
in Good Condition 


IBRARY paste ordinarily. comes in 
small bottles having a screw top, the 
brush being “‘thrownin.’”’ To use the paste 
it is necessary to unscrew the top, then use 
the brush, and 
after using make 
the brush clean 
again. Very often 
the brush is lost. 
Here is a plan 
that takes care of 
the problem. Put 
the bottle of paste 
in a saucer con- 
taining some 
water, and then 
cover the bottle 
with an inverted 
tumbler. The 
paste is kept fresh, can be used quickly, 
and it is not necessary to clean the brush 
after every using. The placing of water in 
the saucer is not an essential if the paste is 
used frequently. If used seldom, however, 
it is best to add the water so that the paste 
will be kept from drying out.—N. G. NEAR. 





Keep paste as shown 
here and it will retain 
its consistency 





Increase the Holding Power 
of a Nail 


H ERE is a simple method of increasing 
the holding-power of a wire-nail or 
spike. With a flat file remove the point of 
the nail as shown in the picture and then, 
with a hacksaw, split the nail for about one 
fourth of its length. With a triangular file 
the two halves should be beveled in the 
manner indicated 
at the left. 

Before using the 
nail or spike, drill 
a hole of the same 
diameter as that 
of the nail in the 
wood to the depth 
you wish the nail 
to reach before 
spreading. Then 
place the nail or 
spike in the hole 
and hammer it 
down. It will 


CUT SLOT 
or AND FILE 
K 





Nails split like this will 





spread as shown. ~ 


hold with great tenacity 
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New Furniture 
For Old— 
This 
FREE BOOK 
Tells How 


Explains how to refinish old furniture 
to conform with the vogue for enameled 
and stained effects—how to make your 
home artistic, cheery and inviting. Tells how to 
finish inexpensive soft wood soit is as beautiful 
and artistic as hard wood. Tells just what ma- 
terials to use—how to apply them—includes 
color card—gives covering capacity, etc. 


We will gladly send this book free and Post- 
paid for the name of your best dealer in 
paints. And for 19c we will also send you 
a can of Johnson’s Prepared Wax. 


S.C. JOHNSON & SON, Dept. P.S. 1, Racine, Wis. 
“‘The Wood Finishing Authorities’’ 





























BE YOUR Own BOSS. MAKE 
MORE MONEY 


With little capital, you 
establish a business in your 


work, less cost and bigger 


Th here are Anderson agent in 
84 states, one is ne 
Better schooling plus finest 
equipment makes Anderson 
tireologists successful. 

We teach you the famous An- 
derson method of vulcanizing 
and the operation of the A 


pay you $5 per day for each a of 
oe a0 sc ey ave, 5 cause we 
sell the werk you 
We will tell you how to make money. Write * 


ANDERSON STEAM VULCANIZER co. 
1002 Williams Bldg. Indianapolis, Ind. 

















Agents: 90c an Hour 


Introduce *‘Sodereze.” A new wonder. 

=%y pure solderin pasteform. Works © tel 
» Stops all leaks. For mending water buckets, 
i cooking utensils, milk pails, water tanks, tin 







i, agate ware, tin, iron, copper, zinc, etc. 


Quick Sales—Nice Profit. 


~, Everybody buys. Housewive, me- 
wy chanics, electricians, jewelers, plumb- 
ers, tourists, automobilists, etc. No 
“— leak too bad to repair. Just a pply 2 
little ‘‘Sodereze,” light a match and 
that’s all. Put up in handy metal tubes. Carry quantity right 
with you. Write for sample and special proposition to agents. 


AMERICAN PRODUCTS CO.. 5541 American Bldg. Cincinnati, Ohio 


THE AJAX EYELET FASTENER 


BINDS PAPERS QUICKLY AND PERMANENTLY 


It Saves Time by Punch- 
ing the Hole, Feeding 
the Eyelet and Clinch- 
ing it in 

Operation. 


Drop the eye- 
let into the 
magazine and 
gorightahead. 
Order from 
your stationer 
or direct. 









Write for our catalogue of office tools 


MACHINE APPLIANCE 
CORPORATICN 


351-353 Jay St. Spec. Dept. Brooklyn, N.Y. 


~ Cold Pipe Bending 
_ Machines 


(Standard 
of 
the World 
oe all sizes 












Models 
E&F 
Send for Catalog 


Standard Pipe Bends 1” to 6” pipe, in 
stock for immediate delivery. 


AMERICAN PIPE BENDING MACHINE CO. 
51 Pearl Street BOSTON, MASS. 
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For Increasing the Depth 
of a Hacksaw 


= other day I encountered a job 
which required a saw-slot between two 
holes in the center of a piece of work. I 
found the work impossible, as the hacksaw 
was not of sufficient depth to reach the 
holes, so I quickly made the arrangement 
shown in the illustration. 

Two pieces of flat stock, of the same e 
dimension as the hacksaw frame, are given ce 
a short right-angled bend on one end, 
which is drilled and tapped for a machine- 
screw. The straight end of each piece is ee e es 
drilled and fitted with a pin that will pass ae x 









































through the holes in the saw-blade. The a ee | nae +] , weal 
centers of the pieces are drilled to pass over re oF Ubt i, o_o  f z 
Fd ? . aoe y er tz 


} 


a 
\ a : A 








“FOLKS OFTEN SAY— 





For making deep cuts, attach an extension like ‘You never know people until you live with them.’ And 
this to the two arms of your hacksaw frame it’s so with tools. 
: “For more than f r ld-timers have been ‘livin 
the pins in the hacksaw frame. The illus- a) willie dil desea 8 
| : : a with’ Starrett Tools. 
t-ation shows the pieces in position. je e . : 
After the saw-blade has been drawn We know them—know that underneath the polish there’s 
tight, the screws are turned down until the quality through and through. 
heads pinch on the ends of the frame. This ‘‘We’ve learned to know their dependable accuracy, and 


makes the attachment perfectly rigid, be- 


: : . taught th ciate it, too. 
sides increasing the depth of the aug > PRRREIEE 86 ARETE 





frame.—R. H. KASPER. “That’s why we say—‘Starrett!’”’ 
Catalog. No. 22 “W"’ sent free upon request. 
Use a Motor-Truck for THE L. S. STARRETT COMPANY siame 






The World’s Greatest Toolmakers 
Manufacturers of Hack Saws Unexcelled 





Pulling Posts 


‘TBE power of any motor-truck is suffi- 
cient to perform all the chores and hard 
jobs about the farm if the power could but 
be applied in the proper directions. Here is 
shown one of these jobs and the device to 








10¢ CHARGES BATTERY 61,i%s ual 
WITH 
F-F BATTERY BOOSTER, which is a Magnetic Standar d Underw 
Rectifier for py ws Volt 60 Cycle A. C. so 
ery will in in the ay 
your ur batte m4 bX, dead ones worn out 
imply because it will no’ Buy a 
t—~ Fill it with ‘ite fife, for by b by buying a 
ey, PRE-W. : 


i‘tmperce 5 


§-Year Guarantee 
Standard Visible Writ- 














ae 12 volt San at 12 and7 amperes $48 monthly peymen 
batteries, or where time is limi 10 Days’ FREE Triai 
jt AS Ammeter & Battery Clips, 11 $0.16 Ibs, Try it for 10 days = our risk. 
‘or Prompt Express Shipment: or for Parcel Pos' § hioment Money-back Se: 
pow ge thd linea oT PREE  Desctintive BOOSTER Bulletin No iz, | fF free book Bie bereain offer. 
Bak fox Free ROTARY RECTIFIER Pulede 7-6, | TYPEWRITER EMPORIUM, 2148 Shipman Building 
nat - CLEVELAND. OHIO, U. $ A. Shipman-Ward Mfg. Co. Chicago, Illinois 
cat Service & Sales Co., Hamil ton, Ontario PEELED 5 2S SEER IT NMI 








Posts may be pulled without much effort 
by this lever arrangement operated by a 
_ motor-truck 





tire cost by usi 
Double-Tr 
6000 


change the direction of force to accomplish 
it. Pulling posts from a fenceline without 
breaking them requires a vertical lift, so the 
jack has to be used. It is made of 4 in. by 
4 in. timbers, each piece 3 ft. long. The 


1 


at 


TTT LTT TTT LAL) 





























Sues ener tien 
Prey 2 a Tlie ee as at gend in $3.00 


method saves time and requires but one monthly anti) valance te 
man. Dept. tit ott net LIZNITE. GEM L COMPANY 


upright and the base are mortised together, H $ . Tubes 
while the side arm is attached with but one 2 is 0 vir 
bolt so that it can be folded for carrying. Vile $3 188 
a ~ _ has been snubbed around Sal's 8.00 225 
the base of the post and the jack set as Just your name and 8.50 2.50 
shown, the truck is started and the post is ae os ferret the 36 "10.00 £00 
| lifted. The truck need not be stopped until iss Soryraeers,s TBO $40 
| another post is reached, when the one just on ee tg ty 50 — Ne. sane D2. TBevvrererres 8-1 
| pulled may be thrown in the truck and the quasane es a ine MUST entiety vos perfectly. RELINER FREE WITH EVERY TIRE 
| jack arranged for another one. This Sac ts 
| 
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Results Count— 


Then Count Them! 


You run a machine for re- 
sults; you develop it or in- 
vest in it for what you'll get 
out of it—and that’s what 
a counter tells. 


The amount of output is reg- 
istered then by the machine 
itself; it tells (on the count- 
er) what you ought to expect, 
and get. 


It puts your production un- 
der easy supervision and 
control—just putting on a 


COUNTER 


The Set-Back Rotary Ratchet 
Counter below is for machines such as 
punch presses and metal stamping ma- 
chines, where a reciprocating movement 
indicates an operation. 





OP Or TTA 


Registers one for each throw ‘of the 
lever, and sets back to zero from any 
figure by turning knob once round. 
Supplied with from four to ten figure- 
wheels, as required. Price with four . 
figures, as illustrated, $11.50—subject 
to discount. (Cut less than 14 size.) 


Speed Counter 


Here’s the handiest instrument 
for finding revolutions-per-minute of a 
shaft or flywheel. You hold the tip 
of the counter against end of revolving 
shaft; press lightly when the second 
hand of your watch comes to O; re- 
lease pressure when minute is up. 


(Cut less than % size.) 


The Veeder Speed Counter enables 
you to keep motors, engines, gen- 
erators, line shafting and machines 
operating at efficient speeds. 
Price, with two rubber tips (as il- 
lustrated) $3.50 


Send for free booklet if 
there’s anything you want to 
count—automatically or by 


hand. 


The Veeder Mfg. Co., 


44 Sargeant St., Hartford, Conn. 
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How to Measure Electrical Resistance 


By W. H. 


Dicks the amateur electrician finds it 
necessary to make fairly accurate 
determinations of electrical resistance. 
Many believe that a costly Wheatstone 
bridge must be had if resistance is to be 


| measured. This is not so, however, since 
very reliable determinations of electrical 
| resistance, accurate enough for all common 








purposes, can be made by the use of a 
voltmeter and an ammeter, together with a 
couple of dry cells and a switch. In fact, a 


| very rough determination can be made 


with an ordinary galvanometer and in 
another case with a single voltmeter, as 
will be explained later. 

Figure 1 shows a method of measuring 
resistance with a voltmeter and an am- 


HIGH SwiTCh 
RESISTANCE 
VOLT METER 














RESISTANCE 


ee , 
FIG.2 FIG. 4 


Four ways of measuring electrical resistance 
are illustrated in these wiring diagrams 


com] UNKNOWN R. 


BAT. ‘nl 














meter. In this case, a little key can be 
used in place of a switch. The wire should 
be scraped clean before the binding-posts 
are screwed down. High-resistance con- 
tacts are sure to interfere with accurate 
results. After the apparatus is connected, 
the key is pressed and the voltmeter and 
ammeter read. When the readings of both 
instruments are made, the resistance of the 
coil in the circuit may be calculated by 
following out Ohm’s law (resistance = 
volts+amperes). It will be understood, 
however, that this method of calculation 
holds good only when direct current is 
being used. The formula is changed 
slightly when alternating-current resistance 
is measured. 

When a wiring diagram similar to the 
one described is used, the resistance of the 
voltmeter must of necessity be high. Ifthe 
resistance of this meter is not high it will 
be necessary to connect the apparatus as 
shown in Fig. 2. When instruments are 
connected in this manner, it will be neces- 
sary to learn the resistance of the am- 
meter. The formula given above is fol- 
lowed out, but it will be necessary to sub- 
tract the resistance of the ammeter from 
the total resistance to obtain the required 
result. When this subtraction is made, the 


| resulting figure will be the resistance of the 





| coil to be measured. 


Another method of measuring resistance 
in a very simple way is illustrated in Fig. 3. 
This is recognized as the differential gal- 
vanometer method of resistance measure- 
ment. The connections must be made as 
illustrated. A two-point switch must be 
used. It is connected with the circuit as 
shown. The known resistance is variable. 
Any good type of laboratory rheostat can 


Hoschke 


be used, providing it has a resistance 
greater than the resistance of the coil to be 
measured. 

The rheostat should also be graduated so 
that the resistance will be known at any 
point. The resistance of the rheostat is 
carefully adjusted until the galvanometer 
needle comes to zero. When this adjust- 


_ment is made, the resistance of the coil to 


be measured will be the same as that repre- 
sented by the laboratory rheostat or re- 
sistance box. This is a very simple way of 
measuring resistance and is accurate 
enough for all common purpcses. 

Another good way of making measure- 
ments in resistance with a single voltmeter 
is shown in Fig. 4. In this case, a two- 
pole double-throw switch of the sliding 
type must be used. If the experimenter 
does not have this at hand, he can very 
readily assemble one frcm materials found 
about the shop. In this connecticn it will 
be noticed that a known resistance will be 
used. A small resistance spool or even a 
75-ohm telephone receiver can be inserted 
in this part of the circuit to act as a known 
resistance. 

In this instance it is not necessary that 
the known resistance be greater than the 
unknown resistance. This method of 
resistance measurement is known as the 
drop method. First, the dcuble-throw 
switch is moved to the left and the drop in 
voltage across the known resistance is 
measured. A note is made cf this figure. 
The switch is then moved to the right and 
the drop in voltage across the unknown 
resistance is noticed. From these figures 
it will be possible to measure the resistance. 
The formula used is a simple one and 
follows: 

RIX V 

vi 
R =Unknown resistance 
R!1 = Known resistance 
V =Voltage drop across unknown resistance 
V1 =Voltage drop across known resistance 


R= 





Dolls Made from Old 
Cut-Out Photographs 





DOLL. that 

will delight 
the small girl is 
made by having 
an enlargement 
made from a nega- 
tive on single- 
weight semi-matt 
paper and mount- 
ing it on an extra 
heavy piece of 
cardboard. 

The stand is 
made from a 2-in. 
piece of pine cut in 
triangular shape, 
with a slot to hold 
the base of the 
cut-out. The up- 
right piece is 
made from }4-in. 
pine. See what 
your little girl 
thinks of this. 
—HowarRD FowL- 
ER. 











Little girls would love 
to play with one 
these dolls 
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